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THE TELEGRAPHIC JOURNAL AND 


Gilectrical Review. 
Vou. XVIII.—No. 427. 


AMERICAN TELEPHONE PATENTS. 


WE devote a large proportion of our space this week 
to matters relating to the telephone as affecting the 
patent of Alexander Graham Bell, issued from the 
United States Patent Office on March 7th, 1876. Our 
well-remembered correspondent, Major W. C. Barney, 
addresses us from New York, informing us of the 
result of the inquiry conducted before the Secretary of 
the Interior Department at Washington, as to the advi- 
sability of suit being instituted in the name of the 
United States to test the validity of Bell’s patent ; 
then we have a copy of a lengthy letter addressed by 
Prof. Bell to the Attorney-General of the United States, 
which had not been published at the time of its 
dispatch to us; and we also have a continuation of 
Prof. Houston’s collection of letters from leading 
American scientists respecting the Reis telephone. 
With regard to the first-mentioned matter, we have in 
previous numbers been enabled to inform our readers 
of the current opinion in America that Secretary 
Lamar would decide, as he has now done, to recom- 
mend that the Government should bring a suit to test 
the validity of Bell’s patent. Some rather peculiar 
circumstances preceded the inquiry by the Secretary, 
and these seemed to us to justify our remarks of 
October 30th, to which Mr. Jerome Carty alluded in 
the letter which we published from him last week. It 
is needless to again mention those circumstances, for 
they were fully dealt with by us at the time of their 
occurrence, and do not materially affect the present 
position of affairs. 

Mr. Lamar, at the outset of the enquiry, directed his 
attention to two questions: Had the Government the 
right to institute a suit for the purpose desired ? and, 
if it had, was there sufficient reason for its doing so ? 
These questions were satisfactorily settled in the affir- 
mative in his mind, and, reporting to the Attorney- 
General, he delivers himself in these terms : “The 
allegations and the evidence touching the circum- 
stances attending the issue of the patent are of such a 
nature and have such a support as to render it, in my 
opinion, improper to ignore or dismiss them. Such a 
case is presented as, I think, ought to undergo thorough 
judicial investigation. It appears that many suits have 
been pending and many are now pending between the 
corporation claiming this patent and others that assail 
it. In none of these cases has there been or can there 
be, as I think, such thorough investigation and full 
adjudication as to the alleged frauds or mistakes 
occurring in the Patent Office in the issuance of the 
patent, as could be had in a proceeding instituted and 
carried on by the Government itself. In a case in- 
volving such questions it seems to me especially im- 


perative upon the Government, as duty to its own 
officers to vindicate or condemn, and duty to the 
people to set on foot and follow up a complete inves- 
tigation. In my opinion, the proceeding should be in 
the name and wholly by the Government, not on the 
relation or for the benefit of all or any of the peti- 
tioners, but in the interest of the Government and the 
people, and wholly at the expense and under the con- 
duct and control of the Government.” 

We may now expect that thorough and impartial in- 
vestigation of the origin of the telephone, which has so 
long been held desirable, but which has never yet 
taken place. Whether the result be to confirm or to 
invalidate Bell’s patent, it cannot fail in one regard to 
be satisfactory. It will for ever set at rest the question 
whether Bell shall continue to receive the emoluments 
accruing to him as the sole and original inventor, or 
whether the field shall be thrown open as far as the 
first principles of telephony are concerned, and each 
separate inventor be entitled to credit for his share in 
improving and developing the telephone. If the parti- 
sans of Bell are so confident as they have so frequently 
assumed to be, they should not shrink from an investi- 
gation of the grounds upon which their claims are 
based ; but.from the nature and tone of Mr. Bell’s 
letter to the Attorney-General of the United States, and 
from other signs and tokens, we gather that they are by 
no means pleased at the prospect before them. We have 
no intention of taking upon ourselves to predict the 
ultimate issue of the litigation ; sitting as we do, in 
England, and in the midst of a judicial system not 
precisely like that of America, it is extremely difficult 
to get that firm grasp of the true position of affairs which 
a thorough knowledge of the methods and the modes 
of thought of our trans-Atlantic kinsmen alone can give. 
But this we may say, if the Bell patent be now again 
upheld, an end will be put once and for ever to the 
claims of rival pretenders. On the other hand, the 
consideration of what will happen in the event of 
Bell’s patent being annulled, opens out a most interest- 
ing field for surmise and discussion. Major Barney, 
in another column, indicates what might possibly be 
the result in this country, and no doubt some of our 
numerous correspondents who have given attention to 
the question of telephone patents will have something 
to say upon this subject. ° 


The Thomson - Houston System.—The Thomson- 
Houston International Electric Company is at present 
installing a number of electric light plants in important 
foreign cities, and its business is rapidly developing 
abroad. During the past 30 days, so says the Electrical 
World, orders have been received for a 45-light plant 
to be installed in Milan, Italy ; another of 25 lights at 
Palermo, Italy ; one of 25 lights at Leeds, England, and 
also one of 15 lights at Glasgow, Scotland. The plant 
recently installed at Hernosand, Sweden, is now in 
successful operation, and is giving satisfactory results. 
In addition to the arc lights installed at St. Johns, 
Newfoundland, by this company, an order was recently 
received for the early installation of a large incan- 
descent plant. The officers of the company also report 
several other very encouraging orders for arc-light 
plants from far distant countries, among which is one 
from Bombay, India, the equipment for which will be 
shipped in a few days. 
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ELECTRIC LOCOMOTION. 


By A. RECKENZAUN. 


VI. 
THE experiments with the series wound motor 
(article V.)* show that the current flowing through 
the machine is proportional to the load, and practi- 
cally independent of the electromotive force. The 
slight rise of current at high velocities is mainly due 
to the resistance of the air. If the brake had been 
screwed down tightly, so as to prevent the armature 
from revolving, then the current would have risen to 
NE where R represents the resistance of the motor 
between the terminals, and R, the resistance of the 
generator, neglecting the resistance of the leads connect- 
ing the two. R, in this case, is ‘82 ohm, and assuming 
R, to be ‘25 and E = 94 volts, then the current flowing 


94 

whilst the armature is at rest must be 3249 
amperes. 

Supposing, now, that this motor were connected to 


the axle of a vehicle (it may be a small tramcar) in 


such a manner that the speed of the motor will be 1,000 
revolutions when the vehicle travels at its normal 
velocity. It is evident that at starting there will be, 
for an instant, 87:85 ampéres flowing through the ma- 
chine, owing to the inertia of the mass to be overcome, 
and it will take a few seconds before the normal speed 
can be attained, during which time the current will be 
gradually diminishing, until it reaches an amount cor- 
responding to the load to be propelled, and if the line 
is level and straight, this current will remain constant. 

The author has made some experiments with a tram- 
car propelled by means of one motor on a level line. 
At starting the current flowing was 100 ampéres, and 
‘in the course of 30 seconds it Cropped to 40 ampéres, 
remaining constant after ; it took, therefore, 30 seconds 
to overcome the inertia of the loaded car, whilst the 
current fell at the rate of two amperes per second. 
Had the vehicle been travelling up an incline, then we 
should have used more energy to keep the car in mo- 
tion, but the initial current would have been the same 
as before, because the one depends on the electrical 
resistance and the other on the load, or the mechanical 
resistance. In order to reduce the initial current, and 
thereby save the motor circuit from being unduly 
heated, electricians resorted to the employment of arti- 
ficial resistances which are, at the moment of starting, 
inserted between the motor terminals and the con- 
ductors leading from the generator. By this means 
the current can be varied at will. But such a method 
of reducing the current is exceedingly wasteful ; for, 


in order to bring the initial current of the motor under | 


discussion, down from 87:85 to, say, 40 amperes when 
working with 94 volts we should have to insert an 
idle resistance of 1°28 ohms, and this would represent 
a waste of 40? x 1:28 = 2,048 watts, whilst the statical 
pull is reduced at the time when most needed. Further- 
more, this machine gives at 950 revolutions with 28°5 
amperes 29 H.P., which is only just sufficient to 
propel the car on a level road at the rate of, say, 7 miles 
an hour, the total load of car, passengers and motor 
being taken at 4} tons (no accumulators) ; the line, we 
assume, is provided with conductors, and for our pre- 
sent purpose we neglect the resistance of such con- 
ductors. Now, if this car had to run on very moderate 
inclines, and on tolerably easy curves, we should have 
to supply a motor of at least double the power which 
this one is capable of exerting, for the maximum safe 
current that may be employed is 35°7 ampères when 
2°78 H.P. can be obtained. But a more powerful motor, 
constructed for the same speed and the same E.M.F., 
would involve wire coils of greater sectional area and 
less resistance, in order to carry the requisite current, 
and this would lead us to provide more idle resistances 


* See Evecrricat Review for December 5th, 1885. 
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again for starting ; moreover, this motor would doubt- 
less be too powerful for the purpose of propelling the 
vehicle on the level road. To reduce the power by 
means of wasteful resistances is neither scientific nor 
practical, and we have to provide other means which 
will give a certain amount of elasticity to the system. 
Unlike steam, electricity cannot be worked “ expan- 
sively,” but we can find some substitute. Mr. Rowan 
was quite right, at the Society of Arts, last week, when 
he said “the whole secret of mechanical tramway work 
would lie in having a motor powerful enough, under 
certain circumstances, which would run very cheaply 
when it had little work to do, but which would work 
expansively ; and up to the present he ventured to say 
there was nothing to compete with a simple form of 
steam-engine, where you had only to put a little more 
coal on the fire to obtain the necessary power.” 

We cordially agree with Mr. Rowan as far as his 
advice as to plenty of power goes, but in regard to the 
concluding sentence he knows right well that the extra 
shovel-full of coal would be of little avail were his 
boiler not powerful enough to utilise the coal, and his 
steam-engine strong enough to withstand the extra 
pressure. 

Several ways of providing motors of variable power 
have suggested themselves to electrical engineers. One 
is to divide the armature circuit, that is to say, to 
arrange the armature wire coils in such a manner that 
either all the coils receive the current, or only a portion 
of them, or the coils, by separate commutators, may be 
joined in series or partly in series, and partly in mul- 
tiple arc. Another mode of varying the power is to 
divide the field magnet coils and arrange the same by 
means of a multiple switch, so as to give a varying 
magnetic field. A third method consists in having 
two or more distinct electro-motors for driving a 
vehicle, so that with a constant E.M.F., several speeds 
or powers may be obtained. The author uses two 
motors generally of equal dimensions. Such motors 
are made sufficiently powerful to meet the demand of 
the worst part of any particular road ; when both are 
running together in parallel, then the resistance of the 
circuit is smallest, and, therefore, the current large, 
giving the maximum power. When one only of the 
pair is driving the car, then the current flowing is 
reduced by virtue of the altered resistance, and when 
the motors are joined in series, the resistance is still 
further increased, and again the power and speed is 
diminished ; for starting the car or travelling slowly, 
this latter arrangement is employed. The cables from 
the terminals of the motors are joined to the contact 
blocks of a compound switch, so that the relative posi- 
tions or circuits are obtained by the movement of a 
single lever, and thus the power is under immediate 
control, and the changes can be effected instanta- 
neously. There is no idle resistance, the consumption 
of energy is economised, and adjusted to the demands 
of the road or the load upon the vehicle, and the three 
powers offer sufficicnt variation for the purposes of 
street traffic. Downhill, of course, the car travels by 
gravitation only. On the electric tramcar which has 
been exhibited by the Compagnie Electrique, and 
worked at Antwerp last year, the power and speed of 
the car was varied by arranging the cells ina variety of 
ways, but this system can only be employed on cars 
furnished with accumulators, whereas the multiple 
motor car of the author is just as suitable for tramways 
provided with conductors as with accumulator cars. It 
is not advisable to vary the number of cells ; they should 
always be used in series; a uniform discharge and 
charge prolongs the life of the cells and economises 
power. There were no sharp curves nor inclines to 
contend with at Antwerp, and, therefore, no demand 
for a very powerful motor; this car has, however, 
proved a most successful rival alongside the several 
steam cars and Col. Beaumont’s compressed air car, and 
it has satisfied all the conditions laid down by the jury 
of the Antwerp Exhibition. It stood second only on 
the list as regards consumption of fuel per train 
mile, viz., 6°16 lbs. of coal per mile run, although the 
portable steam engine used for actuating the charging 
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dynamo was an inferior one and not in thoroughly 
good order, therefore it may be concluded that with 
a large and economical stationary engine, supplying 
power for several electric cars, the consumption of fuel 
would have been much below that of the most econo- 
mical steam car; compared with the electric car, the 
compressed air car used more than six times as much 
coal per car mile, and three times the amount of fuel 
per passenger carried, 


THE BELL TELEPHONE CASE.—A LETTER. 


Washington, D.C., 
To the Hon. A. H. Garland, October 26th, 1885. 
Attorney-General of the United States. 


Sir,—I live in Washington, within a few minutes 
walk of your office, and have resided here for several 
years. I think you know this. 

An instrument which I have furnished to science 
and the arts has made my name widely known. 

I have asserted, and again assert, that I am the first 
inventor of it. I have received honours which would 
not have been bestowed had not that assertion been 
believed ; and when my rights have been invaded, the 
courts of the United States have affirmed the truth of 
my claim and the validity of my patent. 

Three weeks ago I returned from a long journey and 
found every newspaper proclaiming to the world, on 
the authority of your Department, that my assertion 
that I am that first inventor is false, and has always 
been known by me to be false; and that the patent 
which the United States granted to me for the inven- 
tion was obtained by false and fraudulent suggestion 
and concealment on my part. I find myself charged 
by your Department with perjury and fraud. 

This charge, the newspapers inform me, was made in 
a suit brought, not in Washington, where you know I 
reside, nor in Massachusetts, where the company which 
is the sole owner of my patent has its domicile, but in 
‘Tennessee, where I never have been, and where the 
owner of my patent has not even an office or an 
officer. 

The suit was brought at the instigation of convicted 
infringers of my patent; the counsel appointed to 
prosecute it are their counsel ; and its pendency was 
announced by a United States District Attorney at 
Baltimore, as a reason why a United States court there 
should not hear, against one of those infringers, a 
motion for injunction which it had previously ordered 
to be heard. 

The infringer, which so attempts to use this action 
of your Department, to shield itself from judgment, is 
a corporation of which you were one of the organisers, 
one of the largest stockholders, director, and counsel. 

I seek for some explanation. I find that the ex- 
planation you gave was so far from sufficient, that upon 
it alone the suit was instantly dropped. But the very 
letter of the Solicitor-General, which announced that 
the suit was withdrawn because the charges were made 
Without proper examination, re-asserted them. 

I deny every one of these charges. The official 
records absolutely disprove them. I propose to call 
your attention to those records. 

The bill, authorised by your Department, alleges 
(p. 21) that “ Prof. Phillip Reis, a German scientist,” 
“was in fact the true and original inventor and dis- 
coverer of the electric transmission of sound, speech, 
and conversation, and the method thereof ;” that 
(p. 17) “at least as early as 1862,” by “instruments, 
apparatus, and methods,” invented by said Reis, he 
“practised the art of electric transmission, both of 
articulate speech and musical tones ;” that this art * had 
long prior to said Bell’s pretended invention been 
openly and publicly practised, not only by the said 
Reis, but by others,” by the “method, means, and 
instruments so invented and described by said Reis, or 
by the use of apparatus . . described or sold to 


them by said Reis,” and that this was accomplished by 
the “same form of currents, and in the same manner 
and use of application of electricity,” shown in my 
patent. 

Your District-Attorney’s bill alleges (p. 18) tbat said 
art 


“ had been since the year 1862 not only publicly known and prac- 
tised by others than him, said Bell, but the apparatus necessary 
therefor, and the method or principle, as well as practical direc- 
tion for the electric transmission of both tones, musical notes, and 
speech, had been published and described in such minute details 
in a very large number of printed publications published both in 
the United States and in foreign countries, that from said publi- 
cations any person reasonably skilled in the art of applied electri- 


‘city could of himself construct the instruments, apparatus, or 


devices necessary for the electric transmission of sound and 
speech, and so apply electric currents thereto and therewith, as to 
operate said prior invention and art, and transmit electrically both 
tones and articulate speech.” 


It enumerates seventy-five publications and patents, 
each of which, so it alleges, contains this information. 

The bill adds (p. 16) that everything shown or 
claimed in my patent was “in truth and in fact old 
and well-known to all scientists and physicists con- 
versant with science so far as it relates to electricity.” 

The bill says (p. 15) that all this was so well-known 
as the state of the art that I “cannot be heard to say” 
that I was ignorant of it. 
_ Whereupon your District-Attorney charges me with 
perjury and fraud, because I swore that what he calls 
so well-known an invention was my own, and because, 
so he avers, I 


“ Deliberately, deceitfully, and knowingly contrived, and until 
after said letters patent were actually allowed and delivered to 
him, did actually conceal from the said examiner, and from the 
officers of the United States in the said Patent Office, charged 
with the examination of his said pretended discovery and inven- 
tion, all knowledge and information of the true state of the art in 
that behalf and respect.” 


I am charged with “concealing from the Patent 
Office ” the existence of an art alleged to have been at 
that time well known to the whole civilised world, and 
long openly and publicly practised. 

You, sir, would not have made that assertion, be- 
cause you personally know that before my patent no 
such art existed. 

Only last year your associates in the Pan-Electric 
enterprise, in the name of the Washington Telephone 
Company, by a printed circular, headed with the 
names of General Bradley T. Johnson and Mr. Casey 
Young, publicly asserted the following : 


“ The surprising rapidity with which the telephone has been 
adopted as a means of communicating intelligence between distant 
points surpasses all the wonders of this wonderful age. It was 
first exhibited to the public at the Centennial Exposition in 1876, and 
the first line for practical use was constructed in Boston in 1877. 
To-day, after a lapse of but seven years, there are more than 
250,000 instruments in use, and the number is increasing at the 
rate of over 50,000 a year.” 


That “ first” exhibition was my exhibition ; that 
“first” line was my line. Every one of those instru- 
ments was made under my patent, stamped with its 
date, and furnished by its owners. 

Such was the origin of the art. 

When I filed my application I asserted that I was 
the first inventor of that art. I believed so then; I 
know so now. 

In 1876 the United Staies appointed, to examine the 
electrical inventions at the Centennial Exposition, an 
international board of judges, who certainly were 
“scientists and physicists conversant with science in so 
far as the same relates to electricity.” At their head 
was Joseph Henry. I exhibited my telephone to them 
on the 25th of June, 1876, and they heard speech elec- 
trically produced. They took my apparatus to their 
consultation room, and used it by themselves. In 
their official report, drawn by Prof. Henry, after re- 
ferring to the transmission of musical notes by current 
interrupters, they said (Dowd case, vol. ii., p. 32) : 

‘ The telephone of Mr. Bell aims at a still more remarkable 
result—-that of transmitting audible speech through long tele- 


graphie lines.” . ‘“ To understand this wonderful result,” 
&e., &e., “This telephone was exhibited in operation at the Cen- 
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tennial Exhibition, and was considered by the judges the greatest 
marvel hitherto achieved by the electric telegraph. The invention 
is yet in its infancy, and is susceptible of great improvements.” 


The most important of the Reis publications were in 
the Smithsonian library. Prof. Henry had for two 
years had a Reis apparatus in his cabinets there. Yet 
to him and his associates a speaking telephone of feeble 
sort, constituted in June, 1876, “ {he greatest marvel 
hitherto achieved by the electric telegraph.” 

Yet your District-Attorney asserts that speaking tele- 
phones had long been so well known that I could not 
be heard to say that I was ignorant of them, 

For not telling to the Patent Office what Prof. Henry 
and his associate judges at the Centennial did not 
know, I am accused by your Department of “ cunning 
concealment” and wilful perjury. 

The Patent Office and the courts, in many contested 
cases, after fully considering every Reis publication 
mentioned in your District-Attorney’s bill, have de- 
cided that the art of transmitting speech by electricity 
was not there to be found, and did not exist before the 
date of my invention. (Telephone Interferences, 30 
0. G., 1091 ; Am. Bell Tel. Co. v. Spencer, 8 Fed. Rep., 
509; Same v. Dolbear, 15 Fed. Rep., 448; Same -v. 
People’s Tel. Co., 22 Fed. Rep., 109 ; Same v. Molecular 
Tel. Co., Fed. Rep., —). 

Yet I am charged with fraud and deceit for not 
telling the Patent Office, in 1876, that which the Patent 
Office itself and all the courts, after careful and elabo- 
rate investigation, have since decided to be untrue. 

How could the United States make that charge 
against me? How can the Washington Telephone Co. 
—the author of that circular—now ask you to repeat 
that charge ? 

In each and every case, the Patent Office and the 
courts have decided that I am the first inventor of the 
electric speaking telephone. 

After seven days of hearing, the Commissioner of 
Patents decided :— 


“ He (Bell) invented the art or method, and also an apparatus, 
by which said art or method could be practised. His claim as an 
inventor is for having done that thing in its entirety.” . . . 
At the Centennial Exhibition ‘‘the world recognised Bell as the 
first inventor of a speaking telephone. The indications are that 
it was not until the promised reward for so important a public 
service became visible that his claim to priority was called in 
question by any of the parties to this interference.” (30 Official 
Gazette, 1091.) 

Your District-Attorney’s bill charges another fraud, 
namely, that I, not being the inventor of the speaking 
telephone, unlawfully saw a caveat of Mr. Elisha Gray 
which described one, and afterwards by an amendment 
to my application then pending, wrote this into my 
specification, and obtained the patent for what I had 
not invented, but had so stolen. 

Your District-Attorney alleges (p. 8) that the Exa- 
miner in the Patent Office, on February 19th, 1876, 
““wrongfully gave to the said Bell information of the 


matter contained and set forth in the said caveat of 


Gray,” and (p. 9) that the said Bell, “ being well aware 
of the nature of the invention of the said Gray, as dis- 
closed in said caveat, through and by reason of the 
betrayal of confidence by the said Examiner,” there- 
upon, for the purpose of stealing that which, so the bill 
avers, Gray had invented and Bell had not, did, on 
February 29th, make a certain amendment to his speci- 
fication, and (p. 10) that the Examiner allowed this, 
* well knowing that the said amendment was suggested 
by the unlawful disclosures made by him touching the 
matters contained and set forth in the said caveat of 
the said Gray.” 

I specifically deny that I was indebted to Mr. Gray 
for any part of the invention described in my patent. 

The original files of the Patent Office show that the 
description of the speaking telephone stands in my 
patent to-day eractly as it stood in my application 
written and filed before Mr. Gray's caveat existed. 
‘ The records in the Patent Office show the following 

acts :— 

1. On January 20th, 1876, I swore to my application 
in Boston, where I then resided. 

2. On the morning of February 14th, Messrs. Pollok 


and Bailey, my solicitors in Washington, filed it in the 
Patent Office. 

3. On the afternoon of that day Mr. Gray swore to 
and filed a caveat, suggesting the idea of a telephone, 
and swearing that he was “ engaged in making experi- 
ments for the purpose of perfecting the same, prepara- 
tory to applying for letters patent therefor.” 

4. On February 19th the Office gave the notices 
customary in cases where there is a prior caveat on file 
—one to Mr. Gray, care of his solicitor in Washington, 
informing him that an application had been filed which 
apparently interfered with his caveat, and one to 
Messrs. Pollok & Bailey, informing us that “the Ist, 
4th, and 5th clauses of claim relate to matters described 
in a pending caveat,” and that my application was 
therefore “ suspended for 90 days, as required by law.” 

All this was according to law and the established 
practice of the Office. 

I am advised that R. 8. 4903 and the rules of the 
Patent Office required the notice to inform me what 
claims were interfered with, in order that I might drop 
them if I saw fit, and the affidavit of the examiner, 
Wilbur, filed with you by my opponents, states that such 
was the practice of the Office. 

I am advised that according to R. 8. 4902 a caveat is 
operative “from the filing thereof.” Upon a written 
petition filed by my solicitors the Commissioner ascer- 
tained that the caveat was filed some hours later than 
my application, and, by a written opinion and order, 
decided that the notice of interference should be with- 
drawn. This was done February 25th, 1876, and the 
patent issued March 7th, 1876. 

But the notice of interference iad been sent to Mr. 
Gray on February 19th. He has since testified that he 
received it. (Dowd Case, vol. 1, p. 136.) Itis a fact 
that he had ample opportunity to file an application 
after the withdrawal of the notice, and thereby contest 
my claims, had he been so minded; but he and his 
counsel deliberately determined not to do so. 

I was not in Washington, and had no personal know- 
ledge of these proceedings until after the notice had 
been withdrawn ; but I am advised and believe that 
all of them were exactly according to law. Whether 
they were so or were not, it was not a fraud on my part 
nor on the part of my solicitors for them to receive 
and read the official communication sent to them by 
the Commissioner, nor for them to ask his personal and 
careful examination into the exact truth of the matter, 
and to abide by his formal judgment placed on the 
public records of the Office. 

The gravamen of the charge in the bill lies in the 
suggestion that in consequence of unlawful information 
(alleged, but untruthfully, to have been given by the 
Examiner to me) J changed my application so as to in- 
clude the invention of Gray, and thus stole from him 
the speaking telephone. 

The original official records of the Patent Office abso- 
lutely disprove the possibility of the act alleged. 

1. No such change was made. All the part of my 
specification which describes or claims the speaking 
telephone stands in my patent exactly as it was written 
in the original application now in the files of the 
Office, and placed there on the morning of February 
14th, 1876, before Mr. Gray’s caveat existed. 

2. That description and claim as filed, had been 
explicitly stated by the Office to set forth the invention 
described in Mr. Gray’s caveat. It was on that ground 
that the interference was declared, and it could not 
have been declared on any other. 

The only change ever made in my specification was 
the following : 

On February 29th, upon an oral suggestion of the 
Examiner, which he made to me personally, and in 
order to give greater precision to the language, I added 
an explanation of the difference which existed between 
the electrical changes described in an application of my 
own of a year earlier, and those already described in 
my specification in question. This amendment was 
drafted by me personally. Of course, I did not re- 
swear to the words, as they added nothing, and the 
Office did not ask me to do so. 
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The only amendment ever made consisted in insert- 
ing in the specification the worcs following that are 
printed in Roman letters ; the part in italics was in my 
application as originally filed : 


“In a pending application for letters patent, filed in the 
U.S. Patent Office, February 25th, 1875, I have described two 
ways of producing the intermittent current, the one by a dual 
make and break of contact, the other by alternately increasing 
and diminishing the intensity of the current, without actually 
breaking the circuit ; the current preduced by the latter method 
I shall term, for distinction’s sake, a pulsatory current. 

“ My present invention consists in the employment of a vibratory 
or undulatory current of electricity, in contradistinction to a merely 
intermittent or pulsatory current, and of a method of and apparatus 
for producing electrical undulations upon the line wire. 

“The distinction between an undulatory and a pulsatory 
current will be understood by considering that electrical pulsa- 
tions are caused by sudden or instantaneous changes of intensity, 
and that electrical undulations result from gradual changes of 
intensity exactly analogous to the changes in the density of air 
occasioned by simple pendulous vibrations. The electrical move- 
ment, like the aerial motion, can be represented by a sinusoidal 
curve, or by the resultant of several sinusoidal curves. 

«“ Intermittent or pulsatory and undulatory currents may be of 
two kinds, accordingly as the successive impulses have all the 
same polarity, or are alternately positive and negative.” 

“ Page 13, line 15, after ‘ synonymously,’ insert ‘and in contra- 
distinction to the terms ‘ intermittent’ and ‘ pulsatory.’ ” 

“In the 4th claim erase the word ‘ alternately,’ whenever it 
occurs, and substitute therefor the word ‘ gradually.’ ”’ 


But the speaking telephone stands described and 
claimed in my patent in the exact words of my origi- 
nal application, no one of which has ever been changed. 
After describing the apparatus fig. 5, which is a mul- 
tiple telegraph, and nothing else, it describes the 
instrument fig. 7, which is a speaking telephone, and 
nothing else, as follows : 

“ The armature c, fig. 7, is fastened loosely by one extremity to 
the uncovered leg, d, of the electro-magnet, 6, and its other extre- 
mity is attached to the centre of a stretched membrane,a. A 


cone, A, is used to converge sound vibrations upon the membrane. 
When a sound is uttered in the cone the membrane, a, is set in 


vibration, the armature, c, is forced to partake of the motion, and 
thus electrical undulations are created upon the circuit, &, b, e, f, 
g. These undulations are similar in form to the air vibrations 
caused by the sound—that is, they are represented graphically by 
similar curves. 

_ “The undulatory current passing through the electro-magnet, f, 
influences its armature, h, to copy the motion of the armature c. 


nn sound to that uttered into À is then heard to proceed 
rom L.”” 


Claim 5. “ The method of, and apparatus for, transmitting vocal 
or other sounds telegraphically, as herein described, by causing 
electrical undulations, similar in form to the vibrations of the air 


eens the said vocal or other sounds, substantially as set 
orth,” | 


_ The variable resistance transmitter is also described 
in my patent in the same words as in my original 
application, as follows :— 


_ “Electrical undulations may also be caused by alternately in- 
creasing and diminishing the resistance of the circuit, or by alter- 
nately increasing and diminishing the power of the battery.” 
A NS “The external resistance may also be varied. For in- 
stance, let mercury or some other liquid form part of a voltaic 
circuit, then the more deeply the conducting wire is immersed in 
the mercury or other liquid the less resistance does the liquid 
offer to the passage of the current. Hence, the vibration of the 
conducting wire in mercury or other liquid included in the circuit 
occasions undulations in the current.” 


When my patent was issued and the speaking tele- 
phone introduced to the world, Mr. Gray was one of 
the first to know of it and to recognise my title. In 
the Dowd suit he testified that he received the prema- 
ture notice, that he inferred that I was the applicant 
referred to (we had previously been, and then were, in 
conflict ahent other electrical inventions), and knew 


this when, shortly afterwards, he received a copy of 
my patent from his counsel. (Dowd case, vol. 1, p. 
136.) I exhibited my speaking telephone to the judges 
at the Centennial Exhibition, on June 25th, 1876; Mr. 
Gray was present, personally listened at the instrument, 
repeated to the audience what he heard, and says that 
it was the first time he had ever listened at a speaking 
telephone. (Dowd case, vol. 1, p. 138.) About the 
same time he received (so he testifies) my lecture of 
May 10th, 1876, in which I again described various 
forms of it, including some liquid transmitters. (Dowd 
case, vol. 1, p. 125.) 

Mr. Gray received a copy of my second patent 
(186,787) January 30th, 1877, as soon as it was issued. 
He wrote me on February 21st, 1877, that he was about 
to give a lecture on his musical telegraph ; that he had 
a copy of my last patent, and asked my permission to 
construct and exhibit my apparatus, adding (Dowd 
case, vol. 1, p. 146) :— 

‘“ I should explain it as your method, and not mine, although 
the Office records show a description of the talking telegraph filed 
by me the same day yours was filed. The description is substanti- 
ally the same as yours. I was unfortunate in being an hour or 


two behind you. There is no evidence that either knew that the 
other was working in this direction.” 


Mr. Gray, therefore, then recognised that the “ tali- 
ing telegraph” was as well described in my specifica- 
tion written in January as in his caveat written in 
February, and filed “an hour or two” after my appli- 
cation, and that all that was in my two patents was 
justly mine and not his. 

March 5th, 1877, he wrote me again (7d., 148) :— 

‘“ I gave you full credit for the rire | feature of the telephone, 
as you may have seen in the associated press dispatch that was 
sent to all the papers in the country, in my lecture in McCormick 
Hall, February 27th,1877. . . . I described your apparatus 
at length by diagram.”’ 

Mr. Gray exhibited his musical telegraph (which at 
that time he termed a “ telephone ”) at a public meet- 
ing in New York, in April, 1877. The New York 
Tribune ot April 3rd, 1877, contained the following 
(Dowd case, vol. 1, p. 156) :— 

‘“ After the first part of the programme had been executed, 
Mr. Elisha Gray came forward and addressed the audience. 
He was aware that great confusion existed in the popular mind 
as to what this telephone could perform; in particular, it had 
been confounded with the speaking telephone invented by Prof. 
A. Graham Bell, of Boston. Prof. Bell, Mr. Gray said, was pre- 
sent in the audience.” 

I was present; I heard Mr. Gray make that state- 
ment ; and in the Dowd case it was admitted that he 
did make it. 

My second patent of January, 1877, was for improve- 
ments in magneto instruments. Mr. Gray testified in 
the Dowd case (vol. 1, p. 127), that he believed the 
magneto transmitter to be entirely new with me. 

All the facts relating to this matter have been more 
than once judicially investigated by the courts and by 
the Patent Office, and the decision has invariably been 
in my favour. In 1877, when the Western Union Tele- 
graph Company was sued for infringing my patent, it 
bought Gray’s claims, filed an application:for a patent 
on his caveat, and an interference was declared between 
that application and others of his applications and my 
two patents. After long hearings, the Office decided 
that he had no right to claim the Speaking telephone, 
and that I was the first inventor of it. It also decided 
particularly that the liquid transmitter and the receiver 
of Mr. Gray’s caveat were described in my previously- 
drawn application, and that I was the first inventor of 
them. (15 0. G., 776; 30 0. G., 1091.) 

Your District-Attorney’s bill alleges that my patent 
neither describes nor claims a speaking telephone. 

I need not discuss that question. My patent is now 
before the Supreme Court in Dolbear’s case (No. 368 
on the docket), and in the Molecular case ; and with it 
are all the Reis publications named in the bill. You 
need not bring a new suit in Memphis to try that ; but 
the question has been often decided. Indeed, your 
bill so shows. 

' The said letters patent were granted and issued to 
me on the 7th day of March, 1876, and were numbered 
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174,465. Now, the bill of complaint itself confesses 
that on the 19th day of the preceding month my appli- 
cation had been declared to interfere with the caveat of 
Mr. Elisha Gray, referred to above. The records of the 
Patent Office show that this caveat advanced but one 
single claim, namely, a claim to the invention of “the 
art of transmitting vocal sounds or conversations tele- 
graphically through an electric circuit.” 

It thus appears from the records and from the bill 
of complaint itself that the Patent Office knew on and 
before the date of my patent that my claims included, 
and were intended to include, a speaking telephone, 
and ordered an interference on that ground alone. 

Mr. Gray also wrote that he found it in my patent 
(p. 12, supra). 

In the first contest which arose the Commissioner of 
Patents so decided. Referring to the passages in my 
specification, which have been quoted above, he said 
(15 O. G. 776) : 


‘“ Nor is the fifth claim of Bell’s patent (No. 174,465) limited to 
the transmission of other sounds than articulate speech ; for, if 
the word ‘ vocal’ in the claim itself could leave the question in 


2 the description in the application would remove such 
oubt.” 


The meaning and scope of my patent has been ex- 
haustively determined in that opinion and in the deci- 
= of Mr. Justice Gray in Dolbear’s case (15 Fed. R., 

). 

My patent is nine years and a half old. I have re- 
ferred to the honours I have received, and to the 
decisions by which my title has been sustained. These 
judicial investigations have been aided by more than 
thirty printed volumes of evidence and arguments ; 
more than fifty days of oral argument; while more 
than thirty counsel and twenty-five experts have given 
the aid of their skill to my opponents. Every contest 
has resulted in a decision in my favour. 

How came the United States to prefer against me 
charges which have so often been refuted by its courts, 
and which its own official records in its Patent Office 
absolutely disprove ? 

When my patent was seven years old, and after it 
had been sustained by the courts, and when 250,000 of 
my instruments were in use, a group of Senators and 
Representatives in Congress formed the ‘ Pan-Electric 
Telephone Company,” which proposed to “ monetise ” 
a paper capital of five million dollars by using tele- 
phones like those which had been adjudged to infringe 
my patent. (See their contracts recorded in the Patent 
Office, May 21st, 1884, and September 17th, 1884). 

The Philadelphia branch which this company had 
agreed to defend was perpetually enjoined June 26th, 
1885. At the time the application was made to you, a 
suit for infringing my patent had been brought at 
Baltimore against the Pan-Electric Company, its branch 
the Washington Telephone Company, Gen. Bradley T. 
Johnson, as president of the latter, and Mr. Casey Young 
as director of both. In that suit a motion for an in- 
er was ordered to be heard on September 15th, 

About 1883—4 the National Improved Telephone 
Company was formed by parties interested in the Pan- 
Electric Company for similar purposes with a similar 
capital. Its Pittsburg branch, defended by it, was 
enjoined pendente lite July 8th, 1885. That suit is to- 
(lay ready for final hearing. 

The grounds of attack presented by your District- 
Attorney’s bill could be heard in those suits—and 
speedily, if a trial of them was what was wanted. But 
the infringers preferred, if they could, to escape or 
postpone a hearing. 


Your letter to the President states how they went 
about it : 


“Some day last summer, I do not recollect the precise day, 
some gentlemen approached me stating that they desired to make 
application in the name of this company, of which I was a stockholder 
and attorney, FOR THE U3E OF THE NAME OF THE UNITED STATES 
to test the validity of the ‘’ell telephone patents in the courts. 
Those gentlemen were M: \‘asey Young, Col. George W. Gantt, 
Mr. Van Benthuysen, and «1 other gentleman whose name I do 
not recollect.” 


Mr. Casey Young was director, secretary and counsel 
of the Pan-Electric and director of the Washington 
Telephone Company, and personally a defendant in the 
Baltimore suit; Mr. Gantt had already appeared as 
counsel for the Pan-Hlectric in a suit between it and 
the owners of my patent. 

You took no official action, but left them with the 
understanding that the application should be renewed, 
for in your letter to the President you say : 

‘“ After the interview with the gentlemen already spoken of, I 
supposed they would come to me with an application after the 
statement I had made, to either refer the matter to the Solicitor- 


General or to present it to you as the head of the executive depart- 
ment of the Government for your consideration.” 


So they came again to your Department to borrow 
from it the name of the United States. 

On August 27th you left Washington for a vacation. 

Saturday, August 29th, is the date of an application 
to the District-Attorney at Memphis (the domicile of 
the Pan-Electric Company) asking him to bring a suit 
there, praying that my patent be cancelled. On 
Monday, August 3lst, his mind was made up, and he 
sent a letter to your Department asking permission. 

This letter reached your Department on Septem- 
ber 2nd, and was received by the Acting Attorney- 
General (the Hon. John Goode). At the same time the 
Acting Attorney-General was waited upon by Senator 
Isham G. Harris and Congressman Casey Young, vice- 
president and secretary and counsel for your company, 
‘“ The Pan-Electric.” 

On the next morning they called again, and were in- 
formed that the Acting Attorney-General had already 
sent the permission asked for—so swift was justice ! 
He had also ordered that special counsel assist in my 
prosecution, and had named for that purpose Messrs. 
Young, Gantt, and Wright, counsel for the Pan- 
Electric Company, and Mr. Beckwith, counsel for the 
National Improved Telephone Company—on condition 
that the United States be at no expense for their fees— 
so sure was he that the United States had no interest 
which would justify an appropriation. 

In the ordinary course of mail this order would 
reach Memphis on September 5th. On September 9th 
the bill and schedules of forty printed pages were filed 
in print, and the imprint on them is that of a New 
Orleans printer. 

Do not these dates and this unwonted swiftness show 
that the private prosecutors had prepared the papers 
beforehand, and looked upon the application to your 
Department as a mere form, the outcome of which 
they felt sure of ; and that no real examination could 
have been made or was expected ? 

But why this haste ? 

On the same day that the bill was filed a special 
dispatch from Memphis was sent to the Chicago Znter- 
Ocean, and published on September 10th, which said : 


“ The attorneys here claim that the effect of filing the Bill will 
be to suspend proceedings of the Western Union and Bell Tele- 
phone people against other telephone companies.” 


Whereupon those who procured the bill to be filed 
proceeded to use it in a suit in which the Pan-Electric 
Company and its associates, and one of those very 
attorneys, were defendants. On September 15th, when 
the motion of the Bell Company for an injunction 
against the Pan-Electric Company and the Washington 
Telephone Company came on to be heard at Baltimore, 
Mr. Sterling (who is the United States District-Attorney) 
said to the Court : 

« Now it does strike me that so far as a preliminary injunction 
is concerned, it is a valid objection to a preliminary injunction if, 
since these other decisions, the United States has filed a bill 
alleging the patent to be void, alleging it to have been fraudu- 
lently obtained, and asking the Court to declare it void. ; 
It does seem to me to attack the validity of this patent in a form 
and in a mode of action which is an absolute bar to the proper 
exercise of legal discretion in granting a preliminary injunction.” 

To enable the promoters to say that the action was 
made in your absence, and at the same time have it in 
season to use at Baltimore, there was no time even for 
the usual reference to the Interior Department—and 
none was made. 
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I am informed that only four such suits had been 
brought in the history of this country, and, in one of 
them United States v. Fraser (22 Fed. R., 106), a suit 
to cancel a patent for invention, the Court said : 


« It is now only at the instance of parties who are specially and 


directly interested in their defeat, and who, by the showing of the 


pill, have a complete defence against both these patents, that the 
name of the Government is lent to these contestants to attack 
these patents, and that only upon the guarantee that the Govern- 
ment is to incur no costs. . . . Would it not be better to 
leave the attack upon such patents as have been obtained by 
false suggestions where they have heretofore been left, as defences 
t» the validity of the patents.” 


The Court there decided that a court of equity would 
not entertain a Bill brought under such circumstances, 
and dismissed the suit. 

United States v. Throckmorton (98 U.S., 71),.was a 
suit to cancel a land patent. The Supreme Court 
said : | 

“It would be a very dangerous doctrine and one threatening 
the title to millions of acres of land held by patent from the 
Government, if any man who had a grudge or claim against his 


neighbour can, by indemnifying the Government for costs and 
furnishing the needed stimulus to the District Attorney, institute 


a suit in chancery in the name of the United States to declare the 


patent void.” 


Whereupon, the Court decided that it would not 
entertain such a suit, and dismissed it on demurrer. 

I am not blind to the real character of the proceeding 
sanctioned by your Department. It was not your per- 
sonal act. It did not even originate with your Depart- 
ment. It was due to convicted infringers. There is 
reason to fear that they hoped the influence of your 
known personal interest would make action more 
speedy and scrutiny less careful. Plainly a proper 
examination would have defeated their scheme. 

I know that the official order was given by the Acting 
Attorney-General (Solicitor-General) while you were 
absent from Washington. But the facts remain that 
you kuew of the first application and expected its re- 
newal; that the action was unusual, taken with extra- 
ordinary haste, without time for suitable examination, 
without the usual reference, in the face of repeated 
decisions of the courts, in spite of absolute disproof 
from the records ; that it selected a forum unlawful 
and oppressive ; that it was in substance at the instance 
(in part at least) of a corporation in which the head of 
the Department had an enormous interest, urged by the 
personal presence of your co-directors, and instantly 
(though unavailingly) employed in the attempt to pro- 
tect that corporation from a trial where each allegation, 
if true, would be a defence for it. 

I have no fear that my recognised position as the 
inventor of the speaking telephone will be impaired in 
the estimation of scientific men and the world at large 
by the attack that has thus been made upon me; but I 
have not the philosophy to endure with patience the 
accusation of fraud and perjury brought against me in 
the name of the Department of Justice of the United 
States, even though the Patent Office, which granted 
my patent, and the courts which have sustained it, are 
included in the accusation. 

I have, therefore, made this statement of facts to be 
filed in the records of your office. 


I am, sir, yours respectfully, 
ALEXANDER GRAHAM BELL. 


THE NEW PERSIAN GULF TELEGRAPH 
CABLE. 


We were enabled some weeks ago to announce the successful 
completion of the cable from Bushire to Cape Jask, in the Persian 
Gulf. The following report by Sir J. U. Bateman-Champain, 


R.E., K.C.M.G., giving details of the operation, will be found inte- | 


resting :— 
Indo-European Government Telegraph Department, 
: Karachi, December 1st, 1885. 
py 0n the 29th of April I received instructions from the 
ight Honourable the Secretary of State to take the necessary 
steps for obtaining tenders for the manufacture of a new cable 


be laid between Jask and Bushire, and also to arrange in due 
time for its shipment and submersion. 

On the 18th of June the manufacture was commenced at Silver- 
town. The work went on smoothly and satisfactorily under the 
electrical supervision of Messrs. Clark, Forde & Taylor, who un- 
dertook to maintain careful and constant testing at the factory. 

After arranging for the making of the cable, the next most im- 
portant consideration was the pe. ap oe of ships in which to 
gi it to the Gulf and there safely deposit it at the bottom of 
the sea. 

We calculated that the expedition would last 100 days from the 
time the ships left Silvertown till their return to that place. We 
required more than 3,000 tons gross tonnage, and it was essential 
that the ships should be fitted with cable tanks, paying out 
machinery, testing rooms and appliances, a steam launch, and 
other apparatus. Our own cable hands and Lascars at Karachi 
would not be sufficiently numerous for the work, and therefore it 
was made a condition in the charterparty that the vessels should 
carry and place at our disposal a. certain number of experienced 
cable hands, to whom, as well as others of the ships’ companies 
directly employed in the operations, a gratuity of half a month’s 
pay should be granted by Government on the successful comple- 
tion of the work. 

Eventually the two cable ships, Dacia and International, the 
property of the India Rubber and Gutta Percha Telegraph Works 
Company, were engaged for a lump sum of £17,500. Twenty-one 
days after the arrival in India were to be given for the comple- 
tion of the work, after which demurrage, at the rates of £100 per 
diem for the Dacia and £75 for the International, was to be paid 
by the Government. 

For the important duties of testing the cables on the outward 
voyage I sent for Mr. Harrison (an acting assistant superin- 
tendent in my department) from Karachi, and placed him in 
charge on board the International. Mr. F. Maclean, a superin- 
tendent of the Indian Department, returning from furlough, 
volunteered to test the cable on the Dacia. 

As regards the loading of the vessels, the best way in which to 
distribute the cable in the different tanks, and the condition of 
the cable machinery, &c., we took the professional opinion of Mr. 
F. C. Webb, an electrical engineer of great experience, who was 
in former years employed by the Government of India-on the 
Persian Gulf cables, and his reports were of great use. 

The cable was all on board by September 20th; Messrs. Clark, 
Forde & Taylor’s certificate was thoroughly satisfactory ; and on 
September 19th I decided that the Dacia, with Sir Henry Mance, 


myself, and others on board, carrying 339 miles (1,260 tons) cable, 


350 tons coal, and 140 tons stores, should sail from Greenhithe for- 
Karachi on October 6th. The International, with Mr. Harrison 
in charge, and 191 miles (735 tons) cable, 260 tons coal, and 90 
tons stores on board, was to sail three days later, direct for Jask. 

Complete information as to our plans and instructions as to 
local preparatory action had been previously supplied to Mr. 
Ffinch, and through him to Captain Bishop, commanding the 
departmental cable vessel, the Patrick Stewart. The last-named 
ship was to join us either at Karachi or Jask. 

We reached Karachi on the morning of November 10th, and, 
after taking on board Mr. Ffinch, several clerks, foremen, and 
cable hands, European and native, and a considerable amount of 
cable stores and paraphernalia, we sailed again on the evening of 
the 11th for Jask. -We began rather badly, the Dacia’s steam- 
launch “ carrying away ” while being hoisted, and flinging a man’ 
overboard. Life-buoys were throvn to him and he was promptly 
picked up, but we were compelled to leave the sunk launch, buoy-: 
ing the spot so that she could be recovered hereafter. 

On the morning of November 14th we anchored off Jask, and 
were pleased to find the International awaiting us, she having 
arrived direct from Aden the previous evening. The Patrick 
Stewart steamed in from the Gulf four or five hours after our- 
selves. Mr. Harrison reported that the cable under his charge- 
was, like our own, in perfect order. 

Next morning, the 15th, the actual work of laying the third 
Persian Gulf cable began. At this moment all communication 
with Europe by our line was suspended, owing to a break in the 
1869 India-rubber cable close to Jask. The Patrick Stewart 
promptly repaired this, and at the same time the International 
began landing our new Jask shoreend. By means of balloon 
buoys, and thanks to the magnificently calm weather, the heavy 
end from ship to shore, half a mile or so long, was safely laid in 
the incredibly short space of 13 minutes. At 12.80 we commenced 
paying out from the International towards Bushire at a speed of 
about four knots an hour. The Patrick Stewart led the way, and 
the Dacia followed us, taking frequent soundings for our informa- 
tion and guidance hereafter. The repair of the India-rubber cable 
was very lucky, as we were now in direct telegraph communica- 
tion, not only with Jask but also with our goal, Bushire, and were 
thus kept acquainted with the state of the weather ahead. 

On the morning of the 17th we had laid the 191 miles of cable 
from the International and buoyed the end. We transferred our- 
selves, our staff and stores, to the Dacia, and bade good-bye to the 
other vessel, which, by 10.30 a.m., had finished all she had to do 
for us and was under way fgr Karachi. 

After splicing on to thesbuoyed end of the cable we started 
afresh for Bushire. On the 18th the sea was somewhat rough, but 
so smoothly and well did the cable machinery work that no anxiety 
whatever was experienced, and we were able to pay out at a rate 
of over six knots per hour. That night it seems the Patrick 
Stewart hardly made sufficient allowance for current, and led us a 
few miles further south than the course intended. This was some- 
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what unfortunate, as the soundings showed that we ed over a 
shoal which we meant to avoid. On this patch we laid the cable 
in 16 fathoms depth instead of 40, and there is some cause for 
fearing that the irregularity of the bottom may, in the course of 
ears, tell on the cable and cause a break. It may be desirable to 
ift and relay this short length, at some future date, a work which 
the Patrick Stewart can perform with ease at any time. 

Early on the 20th we had laid the whole line to within six 
miles of Reshire, the site of the Bushire telegraph offices. The 
main cable was cut and buoyed, and by 9 p.m. the shore end was 
laid and joined up in the cable office, and the work was satisfac- 
torily finished. believe no smarter piece of cable laying has 
ever been done. Thanks to Sir Henry Mance’s admirable fore- 
sight and powers of organisation, and thanks to the energy and 
devotion of our departmental officers and men engaged, more than 
500 miles of cable (sanctioned only in the latter end of spring) 
have been laid in perfect order, and at an extraordinarily small 
cost, punctually by the date foretold. We are thankful to have 
been favoured by the weather, and with the exception of the little 
accidents noted above (which did not interfere with the work), no 
pong tak no unpleasantness, in short, no hitch occurred from first 

ast. 

We arrived at Karachi on November 29th, and relinquished 
control of the Dacia on the lst of December, having employed the 
ship for a little less than the 21 days allotted for our task. 

1 now beg to be allowed to repeat that to Sir Henry Mance is 
due the credit of what I trust will be admitted has been a 
thoroughly successful expedition, but I must say that the other 
gentlemen engaged performed their very important functions with 
the greatest zeal and assiduity. The staff was divided into two 
watches, neither being day or night more than four hours at a 
time off duty. The records and observations kept during the 
laying will be fully described in the engineer’s report, which, I 
think, ought to be en pres when we return to London. Messrs. 
Possman and Sealy had charge of the watches, and were untiring 
in their exertions. They were most ably assisted by Messrs. 
Harrison, Allen, Andrews and Hopkins, of this department, while 
records of the soundings, of the position of the paying-out ships, 
and the amount of cable expended at any particular minute, with 
a variety of other useful details, were, under Messrs. Possman and 
Sealy’s superintendence, kept with admirable precision and care 
by Mr. Twisaday, of my London office, and Mr. Bailey, an employé 
of the India Rubber and Gutta Percha Company. Four or five 
junior clerks were told off for day and night signalling by steam 
whistle, flags, or hand lamps to the Patrick Stewart. Mr. Brown 
and the foremen and cable hands under his immediate charge 
likewise carried on their share of the work as well as possible. I 
must also express my warmest thanks to Mr. Ffinch, the director 
of the Persian Gulf division, for the accuracy and completeness 
with which everything at Karachi and at the Gulf stations had 
been prepared for us beforehand. Mr. Ffinch accompanied the 
expedition, and co-operated with Sir Henry Mance and myself in 
the most cordial and energetic spirit. 

Lastly, I desire rer eau 4 my warm appreciation of the conduct of 
the officers and men in the employ of the India Rubber and Gutta 
Percha Company on both the ships Dacia and International. 
Captain Tindall, of the latter vessel, and Captain Wilson Barker, 
of the former, helped us in every possible way, and nothing was 
omitted which could assist in making the voyage out agreeable 
and the cable laying successful. Both ships were. as is the 
custom with the company, under the absolute orders and control 
of Mr. Theophilus Smith, an electrical engineer of experience and 
ability, to whom, for his great kindness and constant attention, we 
all feel sincerely grateful. I can truly state that from the day we 
embarked at Greenhithe till we finally left the Dacia this day, 
there has been, thanks in a great measure to Mr. Smith’s tact 
and consideration, no dispute or difference of opinion of any sort 
between the officers of the Government and those of the India 
Rubber and Gutta Percha Company. | 

J have the honour to be, Sir, your most obedient servant, 

J. U. BATEmMAN-CHAMPAIN, 
Colonel, R.E., Director in Chief. 

The Under-Secretary of State for India. 


THE REIS TELEPHONE. 


(Continued from page 77.) 


Prog. A. E. DoLprar— 


Dear Sir,—I tried in connection with Prof. Van Dyck the Reis 
transmitter (an exact duplicate of the instrument made by Prof. 
Reis as [ am informed and believe) with an ordinary receiver, and 
was surprised at the ease and distinctness with which I could 
hear the sentences transmitted. ‘They seemed at times as clear 
as though sent by the modern telephone, but the instrument re- 
quired occasional adjustment. It seems to me there is no doubt 
that Reis invented a speaking telephone that worked on the same 
me as the modern one, and not by a make and break circuit, 
though I am not certain what his theory about it was. I think 
his telephone would have successfully worked in the transmission 
of speech if his receiver had been sufficiently sensitive. The fault 
was chiefly in the receiver and not in the transmitter. The tele- 
phone of to-day is an improvement on his, but retaining the same 


principle on which his works—variation of current from variation 
of pressure. Very respectfully, 
(Signed) GEORGE. B. MERRIMAN. 
Prof. Astronomy and Mathematics, Rutgers 
August 22nd, 1885. College, New Brunswick, N.J. 


College Hill, September 27th, 1885. 
Prof. A. E. Dolbear— 

Dear Sir,—In reply to your request I will say that in the spring 
of 1878, while studying for the degree of Master of Arts at Tuft’s 
College, I undertook a series of experiments in telephony, much 
of my time being spent in working with Reis’s transmitters. 

The results obtained were by no means uniform, but very often 
whistling, singing, and talking were reproduced with great power 
and clearness. 

No intelligent physicist can for a moment fail to perceive the 
close similarity in every essential detail of Reis’s transmitters and 
the more improved instruments of modern date. Each consists of 
a diaphragm, the vibrations of which alter the contact resistance 
of a point in an electric circuit. 

The vibrations of the diaphragm alter the contact resistance at 
the given point by setting up a varying pressure at that point. 
This is all there is to the ordinary telephonic transmitter. 

Secondary coils are merely accessories; they are not at all 
necessary. The assumption that carbon greatly alters the specific 
resistance under varying pressures is erroneous. It is true that 
the contact resistance of carbon points is more manageable than 
that of most other substances, but good transmitters can be made 
by employing contacts of almost any conductors. 

There is no difficulty in making the unmodified Reis transmitter 
talk well with almost any good receiver. 

The assertion that Reis instruments are necessarily ‘ make and 
break ”’ instruments can only be made by one financially biased or 
ignorant of physical laws. 

That they do frequently “‘ make and break ”’ is true, but so does 
the Blake transmitter, if spoken to too strongly. It is far more 
difficult to adjust the voice to the Reis instrument than to the 
Blake, but when once the voice is adjusted the Reis talks. : 

The Reis receiver is not quite so satisfactory. His knitting 
needle receiver is mechanically poor. The needle should have 
been perpendicular to the sounding board, not parallel to it. Yet 
in spite of this defect the knitting needle receiver will talk with 
any good transmitter, Reis’s included, and with some of the more 
modern transmitters I have heard very good talking. 

Reis’s electro-magnetic receiver was better; indeed it was 
identical in principle with Bell’s 1876 form. 

In conclusion, I would say that in view of the historical evi- 
dence, in view of the testimony of prominent scientific men still 
living who are contemporaries of Reis, and in view of Reis’s in- 
struments themselves, it seems to me nonsense to assert that Reis 
did not talk with his instruments, or that he did not design them 
to talk. Very truly yours, 

(Signed) W. L. Hooper, 
Asst. Prof. of Physics, Tuft’s College. 


Princeton, November 12th, 1885. 
Prof. E. J. Houston— 

My Dear Sir,—An absence has prevented an earlier reply to 
your favour of October 21st. 

(1). I have no hesitation in saying that in my opinion Reis was 
the inventor of the speaking telephone. No one who has care- 
fully studied the literature of the subject can have failed to 
be convinced of the truth of this position, it seems to me. 

(2). Actual experiment with apparatus constructed in accord- 
ance with Reis’s description of his own apparatus, and with 
apparatus constructed by Koenig, and sold as an embodiment of 
Reis’s intention, has in my hands transmitted speech, and in sub- 
stantially the same way as the Bell apparatus when employing a 
Blake transmitter. 

(3). Bell has set up a distinction among currents, and claimed 
the use of an undulatory current in the process of transmitting 
signals for the purpose of “multiple telegraphy,” and subse- 
quently he has claimed the use of such currents for the purpose 
of transmitting speech. The undulatory current was as old as 
the first experiments with dynamic electricity. It had been ex- 
pressly spoken of and employed by others before Bell, and for a 
use exactly the same as that for which Bell claimed it in his 
celebrated patent which is now sought to be made the foundation 
of the great monopoly! (See Varley’s English patent.) There 
can be no distinction in the nature of the currents employed by 
Reis and Blake, and there is no reason for any distinction between 
the current employed by Reis and Bell when his apparatus is 
used as a telephone. 

(4). There is not the least reason to doubt that Reis did suc- 
ceed, as he says he did, in transmitting speech; since it can 
certainly be done at present with his apparatus. And there is 
competent testimony that he did so succeed. 

(5). The Reis-Legat receiver is a good one, and might be em- 
ployed to-day in commercial business. Indeed, it contains every- 
thing which Bell’s receiver contains, and acts in precisely the 
same way. One merely has to employ carbon for the contact 
pieces of the Reis transmitter, instead of platinum, to have an / 
apparatus with which speech can be transmitted with certainty, 
and clearly. The use of carbon is not the invention of Bell. 

(6). The modern transmitting telephones with variable contact 
are nothing but Reis transmitters with carbon substituted for Pt. 
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: have not the least hesitation about taking any one of the 
positions here assumed with reference to the so-called invention 
of Bell. Yours very truly, 

C. F. BRACKETT. 


New Brunswick, N. J., November 14th, 1885. 
Prof. E. J. Houston— 

Dear Sir,— Yours of the 5th duly received. Not having made 
any extended study of the telephone in its historical aspects, I 
have been debating with myself how to reply te your questions 
seriatini. , 

I conclude to state what I have done and heard, as matters of 
fact. I have made a Reis transmitter with thin copper plate and 
platinum contact point. With this articulate speech has been 
transmitted most unmistakabiy, a Bell receiver being employed 
to receive. 

That no absolute break of contact between point and plate of 
transmitter occurred I inferred from my failure to observe induc- 
tion shocks while operating. The shocks are painfully prominent 
when transmitting music in the usual way. Nor could any spark 
Le perceived while transmitting speech. Hence I believe that my 
Reis instrument does not give zero as minimum of current while 
transmitting speech. So far as my opinion is formed, it is that 
the onus probandi rests with those who assert an essential diffe- 
rence between the Reis traasmitter and those of other patterns 
which operate by producing currents of varying intensity. 

I write, as I said, what i can hold to as matters of fact, and I 
hope you will find it as pertinent to your purpose as would be 
seriatimn replies to your questions. Yours respectfully, 

F. C. Van Dyck. 


1346, Spruce Street, Philadelphia, 
November 4th, 1885. 
Prof. KE. J. Houston— 

Dear Sir,—Having some time ago made a careful study of the 
Reis telephone, and the litezature on the subject, inciuding his 
lecture in German, I shall be happy to answer your qnestions 
revarding his claim to the invention of the speaking telephone. 

rirst. I most emphatically declare that in my opinion Reis was 
the original inventor of the spe king electric telephone. 

Second, This question is somewhat ana.ogous, and must be 
answered in two parts. The Bell tetephone. as originally invented 
by Bell and used by him, is a magneto-telephone in which the 
current is developed by the vibration of the iron plate in front of 
the pole of the magnet in the transmitter, and is therefore unlike 
the Reis instrument. But the present telephone of Bell, in which 
à battery transmitter is used in connection with the Bell receiver, 
the electric current is ‘‘ manipulated” (if I may use such a term) 
in prcisely the same manner as in the Reis apparatus. 

Third. This question is one which in my opinion no one can 
answer positively for the reason that we do not as yet know 
whether there is such a thing as a ‘ current of electricity” or 
what takes place in a conductor during the passage of that force 
calied electricity. Since this is so, we can neither say what form 
this so-called current takes in its passage through or upon the 
conductor. Even if we assume that there is such a thing as a 
“current,” and that it is capable of assuming a shape, it is in my 
cpinion not n’cessary for the transmission of articulate speech 
that this current should be an undulatory continuous one and 
such as Bell describes it, but may be an interrupted one provided 
the interruptions in the continuity are so smzll as to bridge over 
the residual sensation of the ear, 1.e. ~; — <4; of a second. More- 
over, this is the vital question in the law suits of the Bell Tele- 
phone Company against so-called infringers of the patent. 

Fourth. The evidence of the contemporaneous literature on the 
subject as well as Reis’s lecture, points indisputably toward the 


fact that he transmitted articulate sounds, and it is my opinion | 


that with slight improvements in his apparatus Reis could have 
transmitted articulate speech. 

Fifta. It is my opinion that the chief defect was in the want of 
sensitiveness in the receiver and not in the transmitter. 

Sixth. The modern battery transmitter is identically the same 
as the Reis transmitter, with carbon instead of platinum for one 
of the contacts. In particular I will instance the transmitter of 
Berliner, of Boston, which was bought by the Bell Company. 

Hoping that these answers will be sufficient for your purposes I 
will in closing refer you for further information to the expert 
testimony in the case of Bell v. Clay, in which you will also find 
all the important papers of the Reis literature. 

Very truly yours, 
C. SEILER. 


Dickinson College, Carlisle, Pa., 


December 15th, 1885. 
Prof. Edwin J. Houston, Phila.— 


My Dear Sir,—Pardon my apparent neglect of your two com- 
munications in regard to the Reis telephone. It was not over- 
sight, nor altogether want of time, and in no degree indisposition, 
but I happened to be present in 1865 at the trial of Prof. Reis’s 
telephone at Giessen, in Prof. Buff’s lecture room. 

My re Jliection is not very clear as to the details of the appa- 
ratus or of the testing of it, as I was at that time more interested 
in many other things, persons, and places, but my recoilection of 
the impression made upon me, and, as it seemed to me, on Prof. 
Buff and the others, that it was interesting and curious, perhaps, 
but not likely to grow into anything of great practical value. 
Che Bell telephone at first created somewhat similar impression, 


but having acquired more interest in electrical applications in 
meantime, and electrical science being so much more advanced 
than in 1865, J regarded it as involving greater possibilities than 
I had done in case of the Reis instrument. In looking at the 
latter now, I cannot but regard it as simply born out of due 
season, à little too early to be appreciated and wrought out into a 
practicable instrument. 

In answer to your interrogatories I would say then: I believe 
that Reis invented a speaking telephone as early as, 1865, and that 
he succeeded in transmitting articulate speech at that time, and 
at the time I attributed the defects of the instrument, and in 
that, perhaps, reflected the opinions of others present, to tie 
variable character of the contact of the transmitter, that seemed 
to be unavoidable in any instrument for the purpose. Regretting 
the Gelay, and hoping the above may meet yrur questions. 

I am, yours truly, 
CHARLES F. Himes. 


417, Walnut Street Ph'‘la., November 21st, 1885. 
Prof. Edwin J. Houston— 

Dear Sir,—My replies to your queries are as follows :-— 

(1). In my opinion Reis invented an electrical speaking tele- 
phone, but he was not the first inventor of that class of telephones. 
An extended and critical examination of many certified records 
and repeated interviews with Antonio Meucci, now of Staten 
Island, N.Y., have convinced me that he produced a practical 
speaking telephone as early as 1857. | 

(2). When the Reis instrument was operating as a speaking 
telephone, it worked substantially in the same manner as does the 
instrument known as the Bell telephone. 

(3). I have never succeeded in transmitting sound by the use 
of an undulatory current (produced in the manner described in 
the Bell patent), and in my opinion it is impossible so to do, con- 
sequently I consider that when the Reis instrument transmitted 
speech, it must have been by the use of a current dissimilar to the 
undulatory described in the specification of the Bell patent. 

(4). I can see no reason why Reis should not have occasionally 
transmitted words, and I consider the testimony relating to the 
performances of his telephone to be conclusive, especially wher. 
coupled with results which are occasionally obtained by the use of 
instruments made in accordance with the descriptions published 
contemporaneouslv. 

(5). The defects of the Reis instruments seem to be chiefly due 
to crudeness of construction of both transmitter and receiver, but 
chiefly in the receiver. 

(6). The ‘ modern transmitting telephones of the variable con- 
tact type”’ are interrupters of the electric current. [have clearly 
demonstrated some time since that unless the current is inter- 
rupted, no transmission of speech (or sound) is possible ; of course 
the interruptions must not be of such duration as to become 
evident to the ear, for in that case communication is prevented by 
the interposition of gaps which cut off a part of the representative 
impulses necessary to produce the desired sounds. 

The repiacement of one platinum electrode by a carbon point 
undoubtedly allows of a greater separation of the parts without 
an actual breach of contact, so that interruptions which would 
otherwise be of too great duration to allow of the transmission of 
a majority of impulses are bridged over by an elastic couductor of 
vapour of carbon. 

The telephon: of Meucci, to which I have made reference, was 
very similar to the present Bell receiver, and was used both for 
transmitting and receiving. It can be readily demonstrated that 
the result of the successful use of this magneto-electric device is 
the production of an interrupted and not an undulatory current. 

The ordinary contact transmitter produces an interrupted 
current by breaking the continuity of the conductor, whilst the 
magueto transmitter produces a precisely similar current by 
causing momentary cessations of the current in a continuous con- 
ductor. Interruptions of the continuity of the current is an 
essential to successful transmission of speech with either :sort of 
“epparatus. Respectfully yours, 

CHARLES M. Cresson, M.D. 


EXPERIMENTS WITH TRAMWAY MOTORS. 


In the discussion which followed the reading of Captain Douglas 
Gaiton’s paner before the Society of Arts on Wednesday the 20th 
inst., and published at some length in last week’s REVIEW, 

Mr. W. H. Presce, F.R.S., said he was a juryman at the 
Antwerp Exhibition, and though his official duties did not require 
him to inspect and report upon these tramcars, he took every 
possible opportunity of examining them, and being an electrician, 
of travelling backwards and forwards on the electric car. He 
was delighted to find that the anticipations he formed, at an 
early period of the exhibition, had been fully borne out by what 
Captain Galton had said. At the same time it was rather difficult 
to discover in what. respect this particular car differed from 
others of a smilar kind which had been experimented on in 
England. One very similar ran backwards and forwards for 
some time in the works of tke Electric Power Storage Company 
at Millwall, and one designed by Mr. Reckenzaun had been 
running some time in Berlin. He tried to find out the special 
features of the accumulator used by M. Juliea, but failed to do 
so. It was said to be formed on a framework of some unaiter- 


C 


| 
æ 
¥ 
| 
À 
LE 
Ry 
À 
3 
7! 
« 
\ 
“ 
PE 
. 
LE 
% 


98 


[JANUARY 29, 1886. 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


able metal, but he did not discover what it was; he heard by 
a side-wind that it was nickel, but at ary rate, as far as the 
performance and appearance went, he could see no difference 
between it and those used in England. As an electrician, he 
had seen very great difficulties in carrying out a system of tram- 
ways worked by electricity, but, like all other difficulties, expe- 
rience and study succeeded in removing them, and he had the 
greatest confidence in the future use of electricity for this pur- 
pose, whether applied directly or by the aid of accumulators. 
Captain Galton, at the end of the paper, said that undoubtedly 
if it could be relied on electricity would be the best motor for 
tramways; and that was the way in which everyone spoke of 
it. But there was no power oneartk used for the service of man 
which could be so certainly relied . . as electricity. These doubts 
were due to the fact that the early applications of electricity were 
so striking in their character, such, for instance, as reproducing 
speech by the telephone, that they at once caught the attention 
of the public, who at once believed the thing was perfection 
before it had really reached the practical stage. He had no 
doubt we should yet live to see in London and the suburbs, the 
Antwerp experiments repeated on a much larger scale. 

Mr. A. RECKENZAUN said this was one of the most interesting 
and practical papers ever read on the subject of the mechanical 
propulsion of tramcars, but it would have been still more useful 
had the experiments been carried out on a line presenting more 
difficulties. It was very easy to travel on a level line, but very 
difficult to travel on an incline. For instance, if it required 
2 horse-power on the levei, it would take 4 herse-power to go at 
the same speed up a gradient cf 1 in 75, 6 horse-power for a 
gradient of 1 in 37, aud 8 horse-power for 1 in 25, which was not 
very serious after all. Again, the sharpest curve on the line at 
Antwerp was only of a radius of one chain, and he was rather 
surprised it was not made sharper. He had recently been 
running a car in Berlin, where he had received much more 
encouragement than in London, and he believed a fair amount of 
business would be done there before any start was made in 
England at all. There, one curve was 11 metres radius, and there 
were several of 15 metres. In the Antwerp tram it appeared 
there was a certain amount of noise caused by the chain gear, and 
this kind of gearing was not very practical in the case of a 
tramway where there was a deal of dirt to guard against. He 
had adopted a worm wheel, such as was shown on a large draw- 
ing of his tramcar on the wall. Many experienced engineers 
advised him not to use this gearing, but having arranged it so 
that the wheel dipped into an oil bath, and the whole boxed 
in, so that little or no dirt could find access, he found that there 
was not nearly so much loss by friction as had heen stated, 
previous experiments having all been made apparently at low 
speeds, and showing an efficiency varying between 30 and 50 per 
cent. He found, however, that he got as much as 80 to 85 per 
cent., which was as much as could be got with a chain. He had 
two motors, so that the speed or power could be varied at will. 
One motor would propel the car along a level road, and it would 
run down an incline of 1 in 70 by its own momentum, which 
showed how little friction there was. The two motors in parallel 
arc would drive it up an incline of 1 in 18, and the two were 
used in series at starting, when the electric resistance was 
greatest, so that the current flowing then should be the 
smallest possible. With regard to the wonderfully lasting 
accumulators which it was said M. Julien kad discovered, 
he would only say that if the plates lasted only six or 
eight months electrical cars would still be more economical 
than horses. Although the efficiency of the whole appa- 
ratus between the steam engine and the car wheels could not 
be taken at more than 30 to 40 per cent. (he reckoned it at 33), 
still it was economical to use electricity, because the accumulators 
enly weighed 14 ton, and the whole of the rest of the machinery 
weighed half a ton, making 1} ton altogether, which compared 
very favourably with a locomotive weighing eight to ten tons. You 
could, therefore, afford to lose 60 to 70 per cent. of your motive 
power. He ought to say that he was much indebted to the 
Electric Power Storage Company, who had assisted him very 
materially in bringing this car to perfection. He had been work- 
ing at it for four years, but it was only within the last twelve 
months he had arrived at a practical result. The first question 
was, to produce an accumulator which was light and atthe same 
time durable and efficient. The main advantages of this system 
were, first, economy, and second, the electric car had the same 
appearance as those in general use, which could be easily con- 
verted, and at small cost. The wearing parts of the mechanism 
were very few, and could be easily replaced. The weight of 
motive power was less than two tons, distributed over two small 
bogies of four wheels each, so that the actual weight on a given 
section of the rail was less than that of an ordinary car resting on 
four wheels only. ‘The propelling apparatus was invisible to the 
passengers ; the motor was boxed in completely; it was practi- 
cally noiseless, and free from danger. One ‘man, not necessarily 
skilled, could drive the car, which could also be illuminated at 
night by the electric current. Of course, the maintenance of the 
permanent way would cost less than where horses were used, 


and the charging stations would occupy less space than the - 


stables. 

Mr. W. R. Rowan could not agree with the two previous 
speakers. There was no doubt that the most taking car was the 
electric motor, but the whole question from the first hinged on 
one word—economy—and the question would turn out to be, 
which was most economical, steam used directly in driving the 
car, or to produce electricity, which should then drive it. The 


electric car had all the advantages on its side as regarded appear. 
ance and cther qualities which might be desired in a motor for 
towns, but he thought it would be difficult for the jury to decide 
on the question of economy. There were four main difficulties 
which he thought it would take electricians some time to get over. 
The first was the transmission of the power. The use of a beit or 
chain was not generally supposed to be satisfactory, aad he had 
his doubts about the worm wheel. If electricians could discover 
a gearing which would enable them to work from a shaft running 
at 1,000, or even 500, revolutions a minute, those who employed 
steam would be very glad, because they could use it with «mall 
engines running rapidly. Such a style of engine was what 
naturally suggested itself for this purpose, but hitherto it could 
not be used on account of the difficulty in transmitting the power. 
The second difficulty was that of the accumulators ; would they 
really last if knocked about daily in a tramcar. The trial at 
Antwerp gave very little information on that point, being short, 
straight, and level, so that they only had to be charged once a 
day. Had it been a line such as Mr. Reckenzaun mentioned, they 
would require charging fcur or five times a day. There was as 
yet no proof that the accumulators would stand, and if they had 
to be renewed even every year, the cost would be greater than that 
of maintaining a properly constructed steam-engine. On a recent 
visit to Brussels, he learned that the Corpany had voted 25,000 
francs towards the establishment of a regular electric service on 
one of the lines there, in order to test this question ; but he felt 
pretty confident that one or two years’ trial would not lead to 
horses heing superseded by electricity. The third difficulty was 
the charging of the accumulators. In running up steep grades, 
and with grooved rails, which added greatly to the friction, he 
believed the accumulators would have to be charged five times a 
day, which would be a practical difficulty. Lastly, if all these 
difficulties could be overcome, he doubted if they could work as 
cheaply as with steam direct, seeing that only 25 to 40 per cent. 
of the power would he utilised. The question of the power 
utilised, however, did not play an important part in tramway 
maintenance, the whole secret of mechanical tramway work 
would lie in having a motor powerful enough under certain cir- 
cumstances; which would run very cheaply when it had littie 
work to do, but which would work expansively, se that you could 
put on a second car and varry a large number of passengers when 
required; and up to the present he ventured to say there was 
nothing to compete with a simple form of steam-engine. where 
you had only to put a little more coal on the fire to obtain the 
necessary power. 

Mr. Scorr RussELL agreed with a great deal of what Mr. Rowan 
had said with regard to using steam direct; it must be a question 
of economy, and howeve: much the public liked it, you would 
never find a tramway company adopting electricity or compressed 
air unless it paid them. With regard to electricity, he under- 
stood from practical electricians that the theoretical loss from the 
engines to the accumulators, from them to the dynamo, and from 
that to the rail, was something iike 75 per cent. as a minimum, 
and he was afraid unless accumulators were made much lighter, 
they wouid be found too heavy. 

Mr. Scorr MoncrierrF said Captain Galton had pointed out what 
would be admitted more and more as time went on, that certain 
points, such as simplicity of construction, power of moving in 
either direction, applicability to existing lines, &c., were of vital 
importance, and especially that the motor should be self-contained 
for the purpose of locomotion in crowded thoroughfares. Th’s 
was the first paper of importance on tramway traction independent 
of particular interests, and embracing the subject as a whole, and 
it was very satisfactory that it should be based on a series of 
practical trials such as those made at Antwerp, At the same 
time, he agreed that the trials were very unsatisfactory, for the 
reasons which had been pcinted out. The absence of inclines and 
curves was a fatal objection, because the best motor at Antwerp 
might get a prize, on the strength of which it might be introduced 
in a place where it would prove a complete failure. He hoped 
that public attention being drawn to the matter would lead to 
similar trials being made in this country before long. Time did 
not allow of his referring at length to his own work in this direc- 
tion, but he might say that his first series of experiments with 
compressed air was the means of inducing the Legislature to 
permit the use of mechar.ical traction on urban or suburban tram 
lines. In 1877, power was given, subject to the approval of the 
Board of 'Trade, for mechanical power upon a practically country 
line at Wantage, and also an urban line in the vale of Clyde, and 
his evidence with regard to the success of compressed air led the 
Parliamentary Committee to recommend the passing of a Bill 
sanctioning the use of mechanical power. In common with many 
others, he had been waiting for the ripening of public opinion 
with regard to the use of mechanical power other than steam. 
The pressure brought by the Board of Trade on inventors to pro- 
duce something which would comply with their rules had been 
more or less relaxed, because no steam-engine had hitherto com- 
plied with these requirements all day long. During a certain 
period, or under certain conditicns, the smoke and steam might 
be successfully suppressed, but after a certain amount of wear and 
tear it had been absolutely necessary for the Board of ‘Trade 
requirements to be relaxed, if steam was to be applied to tram- 
ways at all. He could not speak as an expert in the matter of 
electricity, butits advantages, as regarded a self-contained vehicle 
of good appearance, were evident. Nothing surprised him more 
than the extraordinary amount of fuel used by the compressed 
air engine. It certainly kore no relation at all to the theoretical 
laws which bore on the conversion of energy from the boiler to 
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the reservoir, and showed some egregious failure in the system. 
His owx experience, as given in evidence in 1877, more nearly 
approached the Rowan engine, which stood at the head of the 
list for economy ;. but, as had been very properly suid, if the 
proper motor were obtained, neither the public nor the companies 
would cut the matter so fine as to reject it on account of one or 
two lbs. of coal per train mile. He had urged before the Institute 
of Mechanical Engineers reasons for believing that in this par- 
ticular case compressed air would be quite as economical as steam, 
the most obvious of these reasons being that a very large and 
powerful engine, embracing all modern improvements, and using 
a very small quantity of coal per indicated horse-power, might be 
employed. If such an engine only consumed 3 ibs. of coal, and 
there was a loss of 50 per cent. on the use of compressed air— 
which there ought not to be—you would get to practically the 
same economy as in the Rowan engine, at Antwerp, 5°42 Ibs. 
Then the car itself, aithough somewhat heavier than an electric 
car, had still all the good qualities of a self-contained vehicle, 
capable of surmounting considerable inclines and going round 
sharp curves. He could not sit down without saying a word on 
the electric car described by Mr. Reckenzaun. He had long 
thought that the worm wheel had been a too much abused me- 
chanical appliance, and was not astonished to hear that the loss 
from friction at high velocities was much less than had been 
generally supposed. He should be interested to know how this 
worked in actual practice, but thought from the appearance of the 
drawing, that it was too slight for the work it had to do. 

Mr. B. DRAKE said there were one or two points in connection 
with the Electric Power Storage Company, which he represented, 
which he should like to menticn. They not only used accumula- 
tors at their own works, but had supplied them for trials else- 
where, and in practical working it was found that, giving them 
the full charge, the efficiency in ampéres was 75 per cent., and 
beycnd that the loss in energy, expressed in watts, depended on 
the time at dispesal to discharge them.. When Mr. Reckenzaun 
tested them at the works, the power going into the accumulators 
necessary for each car was reduced to a minimum, and in those 
trials they were charged up rather quicker than they wouid be 
for lighting purposes, and there the efficiency was about 70 per 
cent. in watts. That experiment had been very carefully 
conducted, and might be depended upor. With regard 
to the duration, the same as had been in use for two 
years were now to be seen at the works; there was 
very little destruction of the plates, and what there was was 
from mere mechanical shaking about. They were all perfectly 
ready, and if they were wanted to-morrow for an electric car 
could be put into regular work. M. Julien claimed a good deal in 
the way of production of local action by his special arrangement, 
put if one went into the causes of local action it would be seen 
that, if pure peroxide and pure lead were used, there was no 
necessity to have any local action at all. They had left batteries 
standing for six weeks fully charged, and at the end of the time 
the power was practically equal to what was put in. Whether 
they were discharged in one week or six weeks, the loss was hardly 
appreciable. The car at the works, from one cause or another, 
had not been used for some months, but still they were able to 
show it that day running without having been charged or touched 
for months. It had been stated, on behalf of the compressed air 
car, that stationary engines more econemical than any which 
could be used on a car were applicable ; this would also hold good 
in accumulators with this additional advantage, that in the case 
of compressed air, assuming that from the moment you started 
you had by seme mechanical arrangement to get over the gradual 
(decrease of power from the air chambers, whereas with accumula- 
tors there was practically no loss of locomotor force, from the time 
of starting until the time when they had gone so low that for the 
me of sparing the plates you should not discharge them any 
urther. 

Mr. M. Hozroyp SmiTx said a good deal had already been said 
which it was unnecessary for him to repeat, and he only needed 
to clinch the argument. Mr. Rowan and Mr. Reckenzaun hed 
made comparisons between accumulators and steam traction, the 
former pointing out that the difficulty with accumulators was that 
you had to take the power and convert it into electric energy, and 
then .2-convert it into mechanical energy, and that there must be 
a loss in the transmissiou. With that he perfectly agreed ; on the 
other hand, Mr. Reckenzaun showed that the tests at Antwerp 
were unfair on account of the car running on a level without 
curves, and that where 2 horse-power would be sufficient on a 
level it would have to be raised to 8 on a gradient of 1 in 25. 
Now, he wished to prove that, especially in the case of accumulators, 
that meant an excessive demand on the stored energy contained 
in them, and he would venture to prophesy that Mr. Reckenzaun 
would find that by the manner in which he was now woriing the 
accumulators they would very soor be worn out, and he did not 
see how a tram line could be worked economically if the motive 
battery in the car lasted only six months. However, he believed 
he had absolutely solved the question which Captain Douglas 
Galton had put before them, viz., that, whether electricity could 
be applied with certainty to the propulsion of cars. He was now 
doing that, day in day out, from morniag to night, at Blackpool. 
He used electricity direct, and, therefore, there was no loss 
through the accumulators. The great question with regard to 
using electricity direct for street purposes was, how to do it with 
safety to the public, and until he laid down this line it had not 
been done, because one rail had been used for the positive, and 
the other for the negative current, or some side rail, which would 
be very dangerous to the traffic, had been applied. By conveying 


’ their life would be shortened. 


the electricity underground, and having a means of communi- 
cating with it in the car, it was possible to utilise it without any 
danger either to the public or the traffic. That point had been 
most carefully tested by Major Armstrong. The Major felt a 
little trepidation at first, and it was not until holding his hand 
he touched the surface of the centre channel and the surface of 
the rails at the same time, and could feel no possible shock, that 
he was satisfied of the fact. The cars were running every day 
except Sundays ; the present being the off-season, there are only 
three, whereas during the season there would be ten, and, of 
course, the same plant had to be put down, and the same electri- 
cian, and standing wages had to be paid as if the whole ten were 
running. It was, therefore, very unfair to take the present ex- 
perience as a test of what could be done, because when the whole 
of the cars were running it only meant a little more coal in the 
engine; but even now the cost was only half that of horsing. On 
the same line, before the electric plant was completed, horses were 
employed, and being just at the close of the season they were 
obtained from omnibus proprietors at a very low price, but still it 
was double the cost of electricity. 

Mr. Scorr Moncrrierr asked what was the actual sum paid. 

Mr. M. Hozrroyp Suirx said it was rather less than 6d. per 
mile for the horses, but th2y were now doing it at half that price; 
when the whole ten cars were running it would cost about 24d. 
per mile, including depreciation and interest on outlay. The 
length of tine line was over two miles, the steepest gradient 1 in 
40, and the sharpest curve one of 48 feet radius, curve and 
gradient at the same place. The point he wished to insist upon 
was the advantage of driving tramcars direct instead of using 
accumulators. He did not wish to argue against secondary batte- 
ries for tramcar work, for he thought they would serve a very 
useful and important purpose, by increasing the public confidence 
in electricity, and then they would be prepared to go the whole 
length, and use the direct current. At the same time, if you had 
to go up a gradient of 1 in 20 for a mile and a-half, and another 
of 1 in 30 for two miles, as was the case in some places in York- 
shire, it required some pulling up, and unless the amount of 
accumulators in the ear were doublea, they would very soon be 
spent. Electricians knew that it was a very risky thing to quickly 
exhaust a secondary battery; you might charge them quickly if 
you liked, but it was a very awkward business to discharge them 
rapidly. The weight, therefore, would have to be increased, or 
Now, by his system, if the tram- 
car came to a hill, the man in charge only had to put on (? cut 
out.—Eps. Ezec. Rev.) a little more resistance, and if necessary 
the whole power generated at the station might be taken to send 
the car up the gradient. He could not only take the car, but 
could draw another behind it loaded with passengers up the 
steepest incline. Although they had been working through wet, 
wind, and snow, and the whole line had been deluged with sea 
water, they had been able to work with a loss from leakage of 
not more than one ampère of current. 

Capt. DouaLas GALTON, in reply, said he agreed with the com- 
ments which had been made on the line at Autwerp, which 
certainly did not represent those found in this country, but those 
who knew Antwerp would be aware that it was impossible to lay 
down a line there with steep gradients, and even sharp curves 
could not be made conveniently, having regard to other traffic on 
the boulevards. The full report of the jury would soon be pub- 
lished in a very complete form, and he hoped ali persons would 
reserve their final opinion until then. 

The CHAIRMAN then proposed a cordial vote of thanks to 
Captain Douglas Galton for his valuable paper, which was carried 
unanimously. 


in our last issue we queried the weights of the accumulators as 
stated in the proofs of Captain Douglas Galton’s paper which 
were used in connection with the electrical tramcar in the Antwerp. 
experiments. 

The following figures are given in the Society of Arts Journal 
and are, we presume, correct. The accumulator had 40 elements, 
divided into four series, each series communicating by means of 
wires fixed to the floor of the car, with commutators which con- 
nected them with the dynamo used as a motor. 

There were two sets of these batteries or accumulators, one of 
which was being charged in the shed whilst the other one was in 
use. The exchange required 10 minutes, including the time for 
the car to go off the tramway into the shed and return to the 
tramway. This exchange took place after every seven journeys. 
Therefore, the two batteries would have sufficed for working the 
car over a distance of about 42 miles during 16 hours. 

It may be observed that the first service in the morning would 
be performed by means of the accumulators charged during the 
afternoon and evening of the previous day. 

Each element of a battery was composed of-19 plates, of which 
9 were positive, 4 millimetres thick, and 10 negative, 3 milli- 
metres thick. Each positive plate weighed 1°44 lbs., of which 
about 25 per cent. consisted of active material. Each negative 
plate weighed nearly 1 lb., of which one-third consisted of active 
matter. The weight of the metallic part of the battery amounted, 
therefore, to 1,846 lbs.; and the whole battery, including the case 
and the liquid, amounted to 2,464 lbs., which contained 499 lbs. 
of active matter, or about 20°25 per cent. The four cases in which 
the battery was contained were sc arranged as to divide the 
weight equally between the wheels. 

Two commutators enclosed in a box were placed on the plat- 
forms at the two ends of the carriage, so as to be available for 
moving in either direction. 
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The accumulators were divided into four series of 10 double 
elements, which, by means of the commutators, could be united 
under four combinations, viz. :— 


Ist. 4 series in quantity—1 in tension. 
2nd. 2 


Finally, a fifth movement united the four series in quantity, 
coupling them on each other, and putting the dynamo out of 
circuit, thus restoring equilibrium. When in a state of repose 
the handle was so urranged as to keep this latter switch turned 
on. The accumulators were arranged for charging in two series 
united in quantity, each containing 20 double elements. The 
charge was effected by a Gramme machine, worked by a portable 
engine. Each of these series received its charge during seven 
hours for the ordinary service of the car, and during nine hours 
for the accelerated service. 


NOTES. 


Electric Lighting in Copper Mines.—Messrs. Henry 
Bennett and Co., of Glasgow, have recently completed 
an installation of arc lamps at the Calänos Mines, 
Spain, belonging to the Tharsis Sulphur and Copper 
Company, Limited. The dynamo used is a Crompton 
6 unit machine, and supplies current to six Crompton 
“D D” are lamps of 3,000 C.P. each, driven by an 
S horse semi-portable Marshall engine. The object of 
the company in adopting the electric light is to enable 
them to work night and day at excavation work, so as 
to get down to the copper ore as quickly as possible. 
The installation is of a very complete nature, and was 
carried out in a highly creditable raanner by Mr. A. W. 
Hine, one of Messrs. Bennett’s electricians. 


The Electric Light and Detective Work.—Several 
men were charged at the Thames Police Court last 
Saturday, with being concerned in the theft of meat 
from the shop of Mr. IF. G. Chapman, butcher, of 345, 
Mile End Road. Mr. Chapman is an amateur electri- 
cian, and in this instance made good use of his know- 
ledge in detecting and procuring the apprehension of 
the thieves. For several years he has had an installa- 
tion of electric lighting on his premises, a gas engine 
being used during the day for charging accumulators 
and driving a sausage machine, and at night for light- 
ing the front of his shop by means of an arc lamp, in- 
candescent lamps supplied by the accumulators light- 
ing the interior of the shop. Having suspicions as to 
considerable losses of meat, Mr. Chapman early one 
morning last week secreted himself at the back of the 
shop and watched, with the result that he saw his 
shopman hand quantities of meat to a number of men 
wno entered the shop one after the other, before the 
shutters were raised. He had arranged with two 
detectives to have an electric light at the top of the 
house, and connected with the place where he was 
concealed ; he signalled to the detectives by switching 
on the light as the men left the shop with the meat; 
the detectives encountered them and they were arrested. 
Terms of imprisonment varying from fourteen days to 
three months were inflicted on the prisoners, the shop- 
man receiving the severest sentence. 


The Electric Lighting Act,—It was announced at 
the beginning of the week that Mr. Stanhope would 
shortly bring in a Bill to amend the Electric Lighting 
Act. How far that intention has been interfered with 
by recent events in Parliament we are not yet in- 
formed. 


Electric Installation on a Christmas Tree—At an 
entertainment given by the Glasgow Board of Lunacy 
at the Bothwell District Asylum, the Christmas tree 
was lighted up by Messrs. Henry Bennett & Co., of 
Glasgow. The installation consisted of 20 20-C.P. 
Woodhouse & Rawson lamps, supplied by current from 
a Groves patent dynamo. ‘The entertainment was 
brought to a close with a dance, the position of the 
lamps being altered to light up the hall. 


The Electric Light in the Royal Navy.—Com- 
mander Charles G. Robinson, of the torpedo school 
ship Vernon, has made his half-yearly survey of tor- 
pedo stores and gear and electric light stores and fittings 
at Devonport and Keyham Dockyards. 


Electric Lighting of Factories.—Messrs. Wilson, 
Scott & Co.. manufacturers, Hawick, recently had their 
works fitted up with the apparatus necessary for the 
introduction of the electric light, and so successful 
have the experiments been, that the firm contemplate 
an extension of the installation so that the whole 
works may be lighted by the new illuminant. -The 
lamps, some 160 in number, are on the incandescent 
principle. This is now the second factory in Hawick 
lighted by the electric light, and, besides, there are 
three dye houses and two private residences illumi- 
nated by the same means. 


Electric Lighting of a Church.—The central eiec- 
tric lighting station of Sir Coutts Lindsay, from which 
the Grosvenor Gallery and several other adjacent pre- 
mises are illuminated, has extended its system to the 
well-known church of St. George’s, Hanover Square, 
which is now lighted by Swan incandescent lamps 
arranged in three large electroliers, each containing 
some 30 lamps, and a number of separate branches 
throughout the church. The central staticn is situated 
at the back of the Grosvenor Library where machinery 
of 600 horse-power, is installed. The furthest reach 
of the system at present is the Café Royal, near the 
foot of Regent Street. 


Domestic Electric Lighting.-—Messrs. Henry Bennett 
and Co., of Glasgow, have recently fitted up an instal- 
lation at Underwood House, Denny, the residence of 
Mr. R. Brown Smith, of Messrs. Smith & Wellstood, 
the well-known stove manufacturers. The installation 
consists of an Elwell-Parker dynamo, thirty 20 C.P. 
lamps, and 25 “KE. P.S.” accumulators. The machine 
is driven by a Tangye engine, which is also used for 
pumping water for household purposes. The fittings 
and globes are all of a very neat design, and when the 
current is switched on the result is very effective. 


The Damage to Telephone Wires.— It is stated, 
and “ official authority ” is credited with the origin of 
the statement, that the cost to the United Telephone 
Company of the late snowstorm in repairs and com- 
pensation for damage by the breaking of wires, posts, 
&e., will be not less than £10,000. This estimate, how- 
ever, scarcely harmonises with the statement which 
the secretary of the company sent to the papers imme- 
diately after the storm, that the damage was ‘ compara: 
tively slight.” 


Curious Fulfilment of a Dream.—A shocking acci- 
dent ‘occurred at Messrs. Rollo’s engineering works, 
Liverpool, on the night of the 22nd inst. Christopher 
Edwards, who had charge of the electrical apparatus 
with which the place is filled, had just replaced a 
carbon burner when a lamp fell upon him. He was 
picked up insensible and taken to the hospital, when it 
was found he had lost his eyesight, A fellow work- 
man is stated to have dreamt the night before that 
Edwards was handing him a battery when it knocked 
him down, and that he was carried away insensible. 


The Phonograph.—Mr. Edison is stated to be now 
busily engaged in perfecting the phonograph, which he 
has searcely touched since 1878. He believes that the 
instrument has a great future before it fer commercial 
use, and he intends to apply it to that purpose. As an 
instance, he says that bankers, merchants, lawyers and 
editors, can dictate to it at their convenience. An office 
boy would then make it repeat all that has been saiG, 
which he could transcribe at his wiil. The steuo- 
grapher, says Mr. Edison, is an expensive institution In 
an office ; this will take his place as a complete register- 
ing machine. 
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Dynamo Tests.—We agree with Mr. Crompton that 
the subject of dynamo tests is of great importance, and 
we hope that the offer of his firm to subscribe £50 
towards promoting such a desirable object will be 
followed by others. His remarks on the work of the 
Royal Agricultural Society are perfectly true, and we 
believe that the dynamometer used by that society 
would give more trustworthy results than that (the 
Tatham) employed by the Franklin Institute. 


The School of Submarine Telegraphy and Electrical 
Engineering.—Mr. W. N. Tiddy, who has long been 
connected with this school, has recently found it neces- 
sary, owing, we are sorry to hear, to failing health, to 
resign his position of joint-manager, leaving the insti- 
tution entirely in the hands of the gentleman with 
whom, for the last year or so, he has shared the man- 
agement, Mr. Wm. Lant Carpenter, B.A., B.Sc., F.C.S., 
&e. The school has made steady progress ever since 
its establishment in 1868, and there is no reason to fear 
that its advance in the future will be less satisfactory. 
Mr. Carpenter is an Associate Member of the Council 
of the Society of Telegraph Engineers and Electricians, 
and popularly well known as the author of “ Energy 
in Nature,” and as a writer and lecturer on scientific 
subjects. It is claimed for the school that it affords 
instruction and training both theoretical and practical, 
special pains being taken to teach the pupils, and not 
merely to let them learn. And when it is remembered 
that the period of instruction is only twelve months, it 
will be admitted that to turn out so many successful 
pupils must necessitate a great amount of painstaking 
attention on the part of the manager and tutors in the 
case of each individual student. In the prospectus it 
is stated that in the last examination four-fifths of the 
pupils obtained their certificates, and the report of the 
examiner was, “The result is a highly creditable one 
to the school, and shows that the course of instruction 
is very complete.” 


The Cost of Gas in America.— We have just ex- 
amined a table containing a list of 96 places in America 
and the price paid for gas per 1,000 cubic feet in each 
locality. From this it appears that the highest price 
charged is 16s. 8d., and the lowest 3s.9d. The average 
price reckoned from the total number of places, comes 
out nearly 7s. 6d. per 1,000 cubic feet. This will partly 
explain the wonderful business in electric lighting 
which is carried on in the States, the gas there being 
from two to three times as costly as in this country. 


Electricity for Elevated Railroads.—Mr. Frank J. 
Sprague has recently been lecturing before the Boston 
Society of Arts on “ The Application of Electricity to 
Propulsion on Elevated Railroads.” Much interesting 
matter is contained in Mr. Sprague’s paper, which we 
may perhaps in a future number reproduce, although 
we have nothing in this country to liken to the New 
York elevated roads. 


Field Magnets for Dynamos.—Mr. Carl Hering, 
whose paper on “ The Commercial efficiency of Incan- 
descent Lamps” we published in our last issue, is ex- 
plaining in the Electrical World, “How to wind the 
magnets for shunt, series, and compound machines.” 


The Tramears at the Antwerp Exhibition.—The 
Brusssels correspondent of the Z'imes writes :—‘ The 
jury deputed to award the prizes in the competition of 
self-acting tramway cars for street use on the occasion 
of the Antwerp Exhibition has conferred on the Elec- 
tric Company at Brussels the diploma of honour; on 
Messrs. Black, Hawthorn & Co. (Wilkinson system), of 
Newcastle-on-Tyne ; W. Rowan, of Berlin, and Krauss 
& Co., of Munich, silver medals ; and on the Beaumont 
Compressed Air Locomotive Company a bronze medal. 
Visitors to the Exhibition will recollect that the cars of 
the different systems ran along the Boulevard des Arts, 
the principal artery of communication between the ter- 
minus and the Exhibition.” | 


Torpedo Boats.—A new torpedo boat, steered by 
means of electricity, has been patented by Mr. Horace 
P. Griswold, an American. Its motive power is derived 
from an engine using a compressed gas contained in a 
reservoir. The steering arrangements are ingenious, 
and the boat may be seen in section in the Electrical 
World for the 16th inst. 


The Pole Frightened the Wall!—In the Lord 
Mayor’s Court, on Tuesday, the Recorder and a jury 
heard the case of Harris v. United Telephone Company. 
The plaintiff, a dentist in the Mile End Road, sought 
to recover from the defendants £8 15s., expenses he had 
been put to in repairing a wall, which, it was alleged, 
was damaged by one of the company’s poles. Mr. 
Harte, for the plaintiff, said his client was applied to 
some five years ago by the defendants to allow a pole 
to be placed in his garden. He consented, and a pole 
60 feet in height was placed in a corner of it. It carried 
38 telephone wires, and was supported by stays, and 
came within a few inches of the wall. For some years 
no rent was charged for it, but subsequently an arrange- 
ment was come to that the plaintiff should have tele- 
phonic communication between his surgery and his 
private house, the company agreeing to pay him £2 10s. 
a year for the use of the garden for their pole, and the 
plaintiff to pay £5 10s. for the telephone connection, 
the company undertaking to be responsible for the 
erection, maintenance, and removal of the pole. Ip. 
May last the plaintiff had notice from the local authori- 
ties that the wall had become unsafe, and had to pull 
it down and rebuild it, at the cost now sued for. The 
cause, it was alleged, was that the stays, having 
weakened the wall, made the pole lean towards it. The 
Judge : But the pole never touched it. Mr. Harte: 
No, my Lord. The Judge: Then the wall got 
frightened ? (Laughter.) Mr. Harte: No, not 
frightened, except it might be said it became 
frightened yielding to undue pressure. (Laughter.) 
The defence was a denial that the injury was caused 
by the pole in any way ; but that it was the result of 
the unsound condition of the wall. The jury found 
a verdict for the plaintiff for the amount claimed. 


Fires at Electrical Works,—On Sunday morning an 
alarm of fire was raised at the India-rubber, Gutta- 
percha and Telegraph Company’s premises at Silver- 
town, and it was found that the lower part of a large 
four-floored building had become involved. Two 
rooms on the ground fioor, used as an instrument room 
and lavatory, caught fire and got well alight. The 
employés of the premises got four of the hydrants fitted 
to the place into operation, but although they succeeded 
in cutting off the spread of the flames to the upper part 
of the building, they could not prevent severe damage 
being caused to the lower portion. 

On Monday morning a fire broke out on the premises 
of Messrs. Walter T. Glover & Co., electrical wire and 
cable manufacturers, of the Springfield Lane Cable 
Works, Salford. A shed in which one of the processes 
in connection with the manufacture of.the wire is 
carried on was in flames; a large tank containing tar 
was also on fire, and this burned with great fury. The 
flames were extinguished in about twenty minutes. 
The building in which the fire originated was 
destroyed, and the damage, including the stock which 
has been destroyed, will amount to about £300. 


The Blackpool Tramline,—At the Society of Arts 
meeting on Wednesday week, Mr. Holroyd Smith 
spoke very hopefully, indeed, one might almost say 
with a too positive assurance, regarding the success of 
his electrical tramcar system. At Blackpool, he cannot 
lose a great amount of power through the heating of 
his conductors, but on longer lines this source of loss 
would form a serious objection. Apparently Mr. Smith 
has no belief in secondary batteries ; there is, however, 
but little doubt that the time will come when even he 
must admit their express adaptability for tramcar pro- 
pulsion. In the meantime Mr. Smith deserves every 
encouragement to persevere in his efforts. 
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Glasgow Institution of Civil Engineers,—At the 
fourth meeting of the Glasgow Association of Students, 
held on the 22nd inst., the first of a series of lectures 
was delivered by Principal Jamieson, F.R.S.E., 
A.M.I.C.E., on “The latest developments of electric 
lighting.” The lecturer explained a number of interest- 
ing details comprised in the lighting arrangements on 
board of the ss. Mohican and City of Bombay, referring 
specially to the introduction of Faure’s cells into the 
system adopted on board the former vessel. 


Proposed Cable between America and Australia.— 
A Reuter’s telegram from New York, dated January 
25th, states: “A telegram published here states that 
two gentlemen from Australia, one of whom has already 
arrived at San Francisco, and the other is on the way, 
will shortly proceed to England with the object of pro- 
moting the scheme for laying a telegraphic cable 
between San Francisco and Australia.” 


Overhead Wires.—In the House of Commons on 
Monday, Sir H. Tyler asked whether attention had 
been drawn to the failures of telegraph and telephone 
wires used overhead in the metropolis during the 
recent snowstorm, and to the accidents which had been 
occasioned thereby ; whether a return of these failures 
and these accidents would be prepared and presented 
to the House ; and whether any steps would be taken 
to prevent this constantly increasing danger to all per* 
sons using the streets of the metropolis. Lord J. 
Manners : My attention has been drawn to the failure 
of telegraph wires during the recent snowstorm, and I 
am glad to be able to state, in reply to the question of 
the hon. member, that no case of accident to any human 
being has been caused by the wires belonging to the 
Post Office. A large proportion of the overhead wires 
in the metropolis do not belong to the Post Office, and 
the Department has no means, therefore, of furnishing 
the return asked for. The policy of the Post Office for 
many years past has been to substitute underground for 
overhead wires in London, and also in other large 
cities, wherever the extra expense involved could be 
justified, and since my appointment I have given re- 
newed instructions on this point. I may add that the 
mileage of postal telegraph wires in the metropolis, on 
the 3lst of December, was 9,832 miles, of which 9,005 
miles, or about jiths, were underground wires. In 
the eastern central and western central postal districts, 
which comprise the half of the metropolis, there were 
only 44 miles of overhead wires the property of the 
Department. As the House is aware, a Select Com- 
mittee was appointed last Session to consider the law 
relating to the control over telephone, telegraph, and 
other wires, and made a report, but it has not been 
considered desirable to take action in the direction of 
the course recommended in that report. 


Fire Alarms.—Captain Shaw, in his annual report 
upon the work of the Metropolitan Fire Brigade, 
states :—“‘ During the year there has been some 
development of means of communication, and now the 
following lines are in working order. Orders have 
been issued for the completion of the system, and it is 
probable that within the next few months the whole of 
the work may be executed :—Twenty-eight telegraphs 
between fire stations ; 38 telephones between stations ; 
one direct fire alarm between stations; 42 alarm cir- 
cuits round fire stations, with 263 call points; three 
telegraphs to police stations ; 18 telephones to police 
stations ; 13 telegraphs to public and other buildings ; 
20 telephones to public and other buildings ; 13 direct 
fire alarms to public and other buildings.” 


The Etéve Engine.—As some of our readers may be 
desirous of seeking information respecting this engine, 
which should mark a new era in the production of 
motive power, we may mention that the sole manufac- 
turers and licensees for Great Britain and Ireland, 
the Australian and other colonies, are Messrs. Priest- 
man Brothers, of the Holderness Foundry, Hull, and 
92, Queen Victoria Street, London. 


À 


Mr, Bruce’s Balloon Signalling System.—By direc- 
tion of the War Office, experiments in army signalling 
of a novel and interesting character were begun on 
Saturday evening last at the Army Signalling School, 
Aldershot, under the superintendence of Major Thrupp, 
when Mr. Eric Bruce, son of Major-Gen. Bruce, 
attended to exhibit his balloon signalling apparatus, 
which has already been described by us. It is under- 
stood that further experiments with this system will 
be carried out. 


Primary Batteries.—In response to our note asking 
for information as to the best form of battery for use 
with electrical jewellery, Messrs. Craven and Elworthy 
have submitted to us a double cell of their own con- 
struction, which appears to be admirably adapted for 
the purpose. 


The Gravet Slide Rule—We hear that the Gravet 
slide rule, which we described some three years ago, 
and for which Mr. Wm. Farrar, of Leeds, is the sole 
agent in this country, has been adopted by the senior 
classes at South Kensington, the Board of Works, and 
the War Department, and that it is very largely used 
by electrical firms, electricians and telegraphists, to 
whom it is especially useful. 


Electric Locomotion.—Mr. Reckenzaun this week 
resumes his articles on Electric Locomotion, and shows 
that it is neither scientific nor practical to use varying 
resistances for reducing power. At the same tirne he 
clearly states the advantages of employing multiple 
motors which can be connected up in parallel, in series, 
or singly used. 


Messrs, Woodhouse and Rawson.—The Supply De- 
partment or Merchants Business at 11, Queen Victoria 
Street, London, E.C., of Messrs. Woodhouse and 
Rawson’s electrical business for the sale of to 
merchants, shippers and the trade, of all descrip- 
tions of electrical goods, was transferred on the 
26th inst. to the Woodhouse and Rawson Electric 
Supply Company of Great Britain, Limited, with a 
registered capital of one hundred thousand pounds 
(£100,000). The management will continue to be 
under the personal supervision of Messrs. O. E. Wood- 
house and F. J.. Rawson, who will act as managing 
directors. 

We are requested to state that the above arrange- 
ment will not affect the business of Messrs. Woodhouse 
and Rawson of 11, Queen Victoria Street, London, E.C., 
who will continue to undertake electric light installa- 
tions as heretofore, nor will it interfere with the busi- 
ness of the Woodhouse and Rawson Electric Manufac- 
turing Company, Limited, of Cadby Hall Works, 
Kensington, which will continue the manufacture of 
electrical goods. 


New Postal Telegraph Office at Teigumouth,—It is 
anticipated that the above office, which forms part of a 
new and handsome block of buildings, will be com- 
pleted and be ready for occupation by Lady Day. The 
main office in the new building is 40 feet by 20 feet, 
and is lofty, well ventilated, and excellently lighted. 
Besides the other usual offices, a special room is to be 
set apart for the postmaster (Mr. Walton), communi- 
cating with his private residence. 


The Lighting of Eaton Hall,—On the occasion of the 
recent visit of H.R.H. the Prince of Wales to Chester, 
Eaton Hall, the residence of His Grace the Duke of 
Westminster, whose guest the Prince was, was lighted 
electrically by the Electrical Power Storage Company, 
of 4, Great Winchester Street, E.C., who sent E.P.S. 
accumulators fully charged from their works at Mill- 
wall. 


The Electric Lighting Bill—We are authorised to 
state that Mr. Hugh Watt, M.P., Chairman of the 
Maxim-Weston Electric Company, Limited, will give 
notice on Thursday next of his intention to introduce 
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A Sensible Suggestion.—At a meeting of the Ports- 
mouth Town Council, on Tuesday, it was agreed to in- 
vite tenders for a Town Hall, in which will be cent- 
ralised all the public offices. Councillor Beale suggested 
that arrangements should be made for the building 
being lighted with the electric light, but it was resolved 
to leave this matter to a sub-committee, which was ap- 
pointed to visit other large towns and present a report 
thereon. 


Ship Lighting —On the invitation of Messrs. George 
Smith and Sons, a large number of ladies and gentle- 
men visited the new screw steamer, City of Bombay, 
on Tuesday evening, when the vessel was lighted by 
electricity. The steamer has been fitted with the 
single-wire system of electric lighting, and the result 
has proved entirely satisfactory. We shall give further 
particulars of this in our next issue. 


The West African Cable.—A shareholder of the 
Brazilian Submarine Telegraph Company, who writes 
in our correspondence columns, is curious to learn what 
has, no doubt, puzzled many others with regard to the 
latest project of Messrs. Pender & Co., and that is, 
what is the precise nature of the arrangement 
between the promotors of the new undertaking and 
those who were responsible for the existence of the 
West African Telegraph Company? The exclusive 
right to land cables at St. Vincent, which the Brazilian 
Company claims to have acquired, is the right, we 
expect, possessed by the West African Telegraph Com- 
pany, and which will fall to the new company when 
it completes the purchase of the existing cables from 
the other. 


Telegraph Revenue,—The receipts on the telegraph 
service from April Ist, 1885, to January 23rd, 1886, 
amounted to £1,405,000, against £1,420,000 received 
from April Ist, 1884, to January 24th, 1885. 


The Telegraph and Storms in America,—Heavy 
snowstorms have recently caused considerable damage 
to telegraph and other wires in America, severing com- 
munication between the eastern towns and California. 
Communication has now, however, been restored. 


NEW COMPANY REGISTERED. 


Woodhouse and Rawson Electric Supply Company, 
Limited,—Capital £100,000 in £10 shares. Objects :— 
To take over the business of the supply department of 
Messrs. Woodhouse and Rawson, of 11, Queen Victoria 
Street, so far as relates to the United Kingdom, and to 
become sole agents for the sale of all articles manufac- 
tured by the Woodhouse and Rawson Manufacturing 
Company, Limited. Signatories (with one share each) : 
—*O. E. Woodhouse, *F. L. Rawson, W. L. Magen, all 
of 11, Queen Victoria Street; J. H. Ward, 113, 
Lavender Sweep; *E. H. Burnett, 160, Cromwell 
Road; E. Manville, 38, Sutherland Avenue, Maida 
Vale; Carl Von Buch, 17, Cavendish Place, W., the 
latter being appointed secretary. Directing qualifica- 
tion 100 shares. The signatories whose names are 
preceded by an asterisk, are the first directors. Regis- 
tered 25th inst., by Mr. Sydney Morse, 5, Lime Street 
Square. Registered office, 11, Queen Victoria Street. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES 


British Electric Light Company, Limited, — The 
annual return of this company, made up to the 7th 
inst., was filed on the 19th inst. The nominal capital 
is £100,000 in £10 shares. 7,396 shares are allotted 


and the full amount has been called thereupon. The 
calls paid amount to £73,250, and the sum of £710 is 
considered as paid up upon 155 shares. 


Electrical Power Storage Company, Limited.—The 
annual return of this company, made up to the 14th 
inst., was filed on the 25th inst. The nominal capital 
is £200,000 in £1 shares. 147,450 shares have been 
issued, upon each of which £1 has been paid. Since 
the last return the capital has been reduced from 
£800,000 in £2 shares. 


Telephone Company of Austria, Limited, — The 
annual return of this company, made up to the 12th 
inst., was filed on the 19th inst. The nominal capital 
is £100,000 in £5 shares. 11,710 shares have been 
issued and the full amount has been called up. The 
calls paid amount to £750, and £57,765 is considered 
as ae 11,153 shares. The calls unpaid amount 
to £35. 


Electric Locomotive and Power Company, Limited, 
—The statutory return of this company made up to the 
12th inst., was filed on the 19th inst. The nominal 
capital is £50,000 in £5 shares. 2,149 shares have 
been taken up, and upon 2,007 shares the sum of £3 
has been called, and upon the remaining 142 
shares the sum of £2 has been called, the calls paid 
amounting to £3,221. Registered office, 6, Great Win- 
chester Street. 


CITY NOTES, REPORTS, MEETINGS, &c. 


Eastern Telegraph Company, Limited. 


THE twenty-seventh half-yearly general meeting of this company 
was held at the Cannon Street Hotel on Thursday, the 21st inst., 
Mr. John Pender, chairman of the company, presiding. 

Mr. Geo. Draper, the secretary, having read the notice conven- 
ing the meeting, and the minutes of the previous meeting having 
been read and confirmed, 

The Chairman said : The revenue for the six months ending 30th 
September, 1885, amounted to £331,420, against £309,569 in the 
corresponding period of last year, showing an increase of £21,851. 
The return on our investment in the Eastern and South African 
Company shows a falling off for the half-year of £1,950, the divi- 
dend having been at the rate of 7 per cent. instead of 8 per cent. ; 
on the other hand, our returns from the Black Sea companies 
show an increase of £771. I am pleased to observe that our Indian 
traffic, which has been stationary for some years, shows some signs 
of reviving, but the main increase of traffic in the six months’ 
account which we are now considering, is owing to the military 
operations in Egypt and at Rangoon. Our Australian, China and 
Tonquin traffic was very good during the greater portion of last 
year, but since the middle of December there has been a consider- 
able falling off. We may, however, hope that the reduction is 
only temporary, and that there will before long be a general 
expansion of business of which the company will cer- 
tainly have the benefit. The expenses amounted to 
£86,935, an increase of £1,928. We have opened up 
new stations in Parliament Street, Westminster, and at Perim. 
There is also a full six months working at Katacolo and Patras, 
against two months at the former and one at the latter in the 
same period last year. There has also been an increase in the 
number of clerks, the total in September, 1884, being 526, and in 
September, 1885, 562, an increase of 36. Promotions have also 
been made in certain cases for high proficiency and length of ser- 
vice. There have been considerable sanitary measures at the 
training station at Porthcurnow, end repairs at Carcavellos, Alex- 
andria and Aden, and food allowances have been made to the 
stations at Suakin and the Island of Perim. The clerks at these 
places have great difficulty in obtaining good food, and so a special 
allowance was made them. With reference to the items shown 
separately on the revenue account, that under the heading of 
patents shows a decrease of £1,888, an important reduction due to 
the expiration of Sir Wm. Thomson’s patents, to which I referred 
last year in complimentary terms. I believe we could not possibly 
have brought submarine telegraphy up to the high position it 
occupies now as a great commercial power had we not had the 
advantage of Sir Wm. Thomson’s patents. He has reaped a very 
fine harvest from them; the patents have now expired, and we 
are going on experiencing the advantages which I have mentioned 
and which are increasing rather than diminishi The next 
point is the depreciation of cable stores in London, £2,588. A 
large stock of cable has been depreciated this half-year, and 
ample provision has been made for the depreciation of the London 
office, furniture, &c., necessitated by the change of offices. The 
directors, taking the view that the ships are the tools for repair- 
ing our cables, have decided to again make a special provision for 
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this fund. I may remind you that we were able to charge the 
cost of the Volta, one of our ships, to this fund, and we hope the 
revenue will continue sufficiently good to enable us to reserve 
£5,000 each half-year, so that we can apply the total cost of our 
new ship, the Mirror, in the same way. We shall then have added 
two ships to our fleet without having increased the capital 
account. That is what we are considering at the present 
time, and we take you into our confidence. Our great 
Object, as you know, is to keep down our capital, and, 
as far as possible, strengthen our system from revenue 
without unduly crippling our dividends. I may mention 
that so anxious are your directors to maintain our system 
efficiently, and to be ready, almost at an hour’s notice, to make a 
repair, that we have established what we call tanks at our import- 
ant stations in the Mediterranean and Red seas, where we keep a 
certain stock of cable, and we have generally a ship lying within a 
few hours of these tanks, so that instead of a ship coming to 
England to ship supplies we are enabled to ship within a few 
hours of where the interruption takes place. It may be seen on 
reference to Abstract C. that full details of the work done by our 
ships are given. They have been constantly employed during the 
half-year, and, in addition to the numerous important repairs 
effected, the Volta has laid a duplicate Chio-Syra cable, and com- 
pleted the final section of the Greek cables, which entitles 
us to the prolongation for ten years of the subsidy granted by the 
Hellenic Government. There are also the expenses attending the 
charter, outfit and the cancelling of the charter of the ship 
Ardmellie. The vessel was chartered at a time when the relations 
between this country and Russia were very much strained owing 
to difficulties in Afghanistan. Had war broken out, it would have 
b2en absolutely indispensable to have had our ships stationed in 
the Mediterranean in case of the stoppage of the Canal. Political 
affairs becoming settled, we have cancelled the charter of the 
Ardmellie, and decided to have a new skip to be prepared for 
emergencies. For similar reasons we have decided to increase 
our tank accommodation ; this will put the company in an im- 
mensely better position, and we may possibly be useful to Her 
Majesty’s Government in emergencies. The shareholders are 
aware that the company was of great service to the G»vernment 
and to the Commanders in the army and navy in recent operations, 
and the same thing may happen again. The total of the reserve 
fund is now £444,875; after charging all expenses, including 
income-tax on the net revenue and interest on debenture 
stock and preference shares, we are enabled to pay a divi- 
dend and bonus of 6 per cent. per annum and carry forward 
£32,549, against £30,369 for the corresponding period of last year. 
There are points in the report to which I am bound to refer more 
particularly to-day. First, the Conference at Berlin during the 
months of August and September. I had the pleasure of being 
present there with your managing director, Sir James Anderson, 
and several members of our staff. At that conference we had a 
very important part to play, and the reason we had such an 
important part was from the fact that the submarine companies 
represented at that meeting owned something like 100,000 miles of 
submarine cable, costing about £35,000,000 sterling. The whole 
of the submarine cables belonging to the Powers of Europe repre- 
sents something like 7,300 miles, or something like a million and 
a-half of money. I may say that the value of the cables repre- 
sented at the conference exceeded the cost of the whole of the 
land line systems represented there. You can, therefore, see that 
the position which we held was one of great importance ; one that 
required considerable intelligence to defend, and required a con- 
siderable amount of power and influence to impress upon the 
gentlemen attending that conference how important it was for 
them to maintain the submarine system as far as it was in their 
power to do so. The submarine system benefits not only this 
country ; there is no country in Europe that it does not benefit 
to precisely the same extent, measured by the amountof commerce 
which it has with other nations scattered over the world. While 
we have conferred this enormous boon upon the countries 
engaged in the commerce of the world, we have derived no 
special benefit; we were not even allowed to vote at the 
conference. We must have had a very good case or we 
could not have maintained our position as we did. At the last 
Conference the great object of Germany was to get something 
like a universal rate established for submarine telegraphy on the 
Continent. The Minister of Posts and Telegraphs, a man of great 
power and intelligence, had been successful in establishing a 
universal postal system, which I believe has been of enormous 
benefit to the world at large. He thought it possible to intro- 
duce the same thing into telegraphy, but found it was a very 
different thing. The consequence was that, while he brought the 
other powers to reduce very materially the rates of Continental 
messages, and thus interfered considerably with our rates in the 
Mediterranean, still, after all, we found ourselves at the end of 
the Conference in this position : reductions were made, first, to 
India, involving a sum of something like £23,000; and the re- 
ductions which we were obliged to make in the Mediterranean 
amounted to something like £17,000. Consequently, the gross 
amount we had to submit to in reductions was something 
like £10,000. That is a large sum in one sense, but not a large 
sum in another. I believe that we see something of the dawn of 
better trade ; we see it moving in more parts of the world than 
one, and there is no greater barometer of trade than our tele- 
graph system, and we believe that the reduced rates will contri- 
bute very largely to the increase of traffic, and to that increase of 
traffic we look in a very short time to recoup ourselves for the loss 
which more immediately we sustain. Therefore, I do not look 


upon that reduction in any other light than casting bread upon 
the waters, and you will find a return after many days. 
Having remarked upon the want of support from the Press in 
their battle at Berlin, and also upon the liberality of the Press 
when constrained to make use of the cables, the chairman con- 
tinued: The next question I must draw your attention to, is the 
extension on the Western Coast of Africa. We have all read and 
watched with considerable interest the great interest taken in 
what was once called the dark continent by continental powers. 
Portugal has been very ambitious and very sanguine about the 
returns to come from the West Coast of Africa; Germany has 
been looking to that part of the world, and has made selections 
there, and is about to establish settlements ; France has not been 
behind ; but after all, I believe that England holds probably the 
most important and valuable parts on the West Coast of Africa. 
The Government, looking to the development of our settlements 
on that coast, invited tenders for a telegraph system to connect 
this country with the West Coastof Africa. We have always con- 
sidered it important that we should follow the English flag, for 
wherever the English flag floats trade is likely to be developed, 
and as we have ever been the pioneers in opening up telegraphy all 
over the world, we thought it would be wrong not to include in our 
programme the West Coast of Africa. For this reason we have 
our line to Lisbon, at Lisbon we join on tothe Brazilian Company, 
which is also an English company, and managed very much in 
harmony with the Eastern Company; at St. Vincent we make a 
departure for the West Coast of Africa. We tendered, in con- 
nection with the Brazilian Company, for this line which the 
Government desired, and we obtained the concession, a concession 
giving us £19,000 per annum. The agreement, which the solicitor 
will read to you, enables us to control the West Coast of Africa 
and the important traffic there, and without any real cost to this 
company. It will be a feeder to our line, and all that we are 
likely to be asked to invest is £75,000 in shares, which we will 
keep in our safe in very much the same way as we have managed 
our South African Company, which has been very successful. We 
shall pay for these shares by Eastern Company’s debentures 
issued at 4 per cent. In conclusion, the Chairman moved the 
adoption of the report and accounts. 

The Marquis of Tweeddale seconded, and the motion was 
agreed to. 

Lord Sackville A. Cecil and General Lord Alfred Paget were 
re-elected directors, and Mr. Henry Dever was re-appointed 
auditor. 

The Solicitor having briefly described the nature of the agree- 
ment referred to, 

The Chairman moved: “ That the agreement submitted to this 
meeting, dated 19th January, 1886, and made between the Lords 
Commissioners of Her Majesty’s Treasury of the one part, and the 
Eastern Telegraph Company and the Brazilian Submarine Tele- 
graph Company of the other part, with reference to the establish- 
ment of submarine telegraphic communication between St. 
Vincent (Cape de Verde) and the British possessions on the West 
Coast of Africa, be and is hereby approved and confirmed ; that 
the arrangements proposed by the board for transferring the said 
agreement to the African Direct Telegraph Company, Limited, 
and the subscription by this company of a sum not exceeding 
£75,000 to the share capital of that company, and the raising of 
the amount required for such subscription by the issue of £4 per 
cent. debenture stock of this company, be also approved and 
adopted ; and that the board be authorised to do all such things 
as they may deem necessary and expedient on this company’s 
ae to give effect to the agreement and arrangements afore- 
said.” 

The Marquis of Tweeddale seconded this resolution, which was 
then put and carried unanimously, a vote of thanks to the chair- 
man following. 


Direct United States Cable Company, Limited, 


THE seventeenth ordinary general meeting of this company was 
held at the Cannon Street Hotel, on Friday last, under the presi- 
dency of Mr. John Pender, chairman of the company. 

Mr. J. W. Fuller, secretary, having read the notice convening 
the meeting, 

The Chairman said the revenue for the half-year to the 31st 
December, after deducting out-payments, amounted to £38,115, 
and the working and other expenses, including income-tax, but 
exclusive of cost of repairs, absorbed £16,632, leaving a balance of 
£21,483 as the net profit of the half-year, making with £10,734 
brought from the previous half-year, a total of £32,217, which had 
been appropriated as follows. Interim dividend of 3s. per share 
to 30th September, £9,106 10s.; dividend of 3s. per share to 31st 
December, £9,106 10s. ; set aside to reserve fund, £8,037 ; balance 
carried forward, £5,967. Total £32,217. The revenue showed a 
reduction of £30,709 as compared with the corresponding period 
of 1884, owing to a reduction of tariff and competition. The 
working expenses compared favourably with those for 1884, the 
expenses in London showing a reduction of £227, while those at 
the stations, notwithstanding the establishment of three new 
offices, at Glasgow, Bristol, and Havre, were only £129 in excess. 
Taking the expenditure on the whole, and including the increased 
income-tax, there was a reduction of £226 in favour of the half- 
year under review. The amount of £353 15s. 5d. for expenses of 
the steam ship Pouyer Quertier was a final payment, the agree- 
ment for the steamer having expired on the 8th November last, 
and had not been renewed. The reserve fund, with its interest, 
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and the amount.set aside from revenue, after being debited with 
£3,362 123., for cost of repairs to cables, now amounted to £320,000. 
The present market value of the company’s investments was 
higher than the cost to the company. These were some of the 
details of the last half-year; but there was one remarkable figure 
that he had given them, and which, no doubt, they would ask 
him to make some remarks upon. That item was the revenue, 
which showed a reduction of £30,709 as compared with the corres- 
ponding period of last year. The reduction arose simply from 
this: instead of five cables in the Atlantic, which would be ample 
to do the work at the present moment, there were ten cables ; 
consequently, each earned its proportion, and as the Atlantic 
revenue had never at any time exceeded a million—it had gone 
down instead of advancing—every additional cable laid took away 
from the existing cables. The position they occupied was strictly 
that they had more cables in the Atlantic than were required to 
do the work, and consequently, unless they had an increase in the 
trafic or an enhanced tariff, he did not see much prospect of 
getting increased dividends. But, eventually, common sense 
must prevail, and those who had recently put cables down, would 
find that they had not such a return as they desired, and would 
endeavour to bring about a better return. He did not wish to 
discourage the shareholders with a bad view; their company 
occupied, perhaps, the best position of any company in the 
Atlantic telegraph business. They had a reserve fund of 
£320,000; their affairs were managed on the most economical 
principle, and the directors had, during the nine years they had 
conducted the business, paid them 5 per cent. up to the present 
time, and had added a large amount to the reserve. That reserve 
meant £5 7s. per share, and if they took that at the present value 
of the shares, it did not represent half the value of their property. 
That was a very grand position to occupy, and although the 
prospect at the moment was not a bright one, they were in a 
better position to fight the battle, if it were necessary to be fought, 
than any of the other existing companies. He hoped there would 
be a stop to additional cables, and that before he met them again, 
six months hence, such arrangements would be made as would 
make the tariff remunerative, and bring back a better state of 
things. He disliked, above all things, what he called throwing 
away money, and the reduction of 4d. per word, which was made 
when the Mackay-Bennett cables came into the market, benefited 
no one: it did not benefit the sender, it did not increase the 
traffic, it had not benefited anyone, consequently, it was simply 
throwing £200,000 into the sea. He was loth to throw more 
money into the sea, and should like to bring about an understand- 
ing without what he called a fight. If they could bring it about 
without a waste of money, it was so much more desirable, so much 
more business-like, so much more in accord with common-sense, 
and he believed that when those who were opposing them looked 
at their balance-sheet, they must see that their investment was 
not producing such a return as they were entitled to expect. He 
had prepared their balance-sheet, and knew perfectly well that 
the cable did not pay. The Western Union, in the same way, 
laid two cables, for which there was no more necessity than to put 
a fifth wheel to a cart; and they had found their mistake. He 
hoped that the result would be that they would all come together 
and arrive at such a conclusion as would enable them not to throw 
away money, but to bring more money into the pockets of the 
shareholders. With these remarks, he begged to move that the 
report of the directors, dated 13th January, 1886, together with 
the statement of accounts for the half-year to 3lst December, 
1885, annexed thereto, be and the same are hereby adopted. 

Mr. Wm. Ford, a director, seconded the motion. 

Mr. Jackson suggested that a good investment of the reserve 
fund would be in securities of the Gas Light and Coke 
Company, which was paying 12 per cent. on ordinary stock, 
and which been established 50 years. Experience 
would make fools wise, and he thought there had been a great 
deal of folly in regard to Atlantic cables. He thought, therefore, 
they might look forward to a gentle increase—nothing very extra- 
ordinary, but still an increase—in the dividends. For the very 
safe and solid position the company occupied they were indebted 
to the chairman, and they might look forward with confidence to 
the results he had indicated. He wished also to make a few 
observations on the great services which he (the chairman) and 
the esteemed managing director of the Anglo-American Company 
and Mr. Fuller had conferred on Atlantic telegraphy in fighting 
its battles at the Berlin Conference. For five years they had 
really a concession, and they had maintained their present rate of 
tariff. When they remembered that the Eastern Telegraph 
Company had to sacrifice £40,000, they must see that to this 
company the loss of that sum, or its proportional amount, would 
be a very serious thing indeed. Mr. Jackson then expressed his 
satisfaction that the chairman had lost his seat in Parliament. 
Mr. Pender had achieved distinction enough in telegraphy, for 
there could be no question that he was in the van, and perhaps he- 
would take the loss of his seat as no loss. 

Mr. Cuff was glad to hear the chairman say he had drawn up 
a balance-sheet of the Mackay-Bennett cables, as perhaps that 
would enable him to say whether the gross traffic for 1885 was an 
increase or a decrease over that of 1884. 

The Chairman thanked Mr. Jackson for the kindly remarks he 
had made. If any gentleman could make any suggestion in 
regard to any sound investment which would give them a trifle 
more than that which they already got, the directors would be 
only too glad to listen to it. They had talked of the very invest- 
ment of which Mr. Jackson had spoken ; but, as they knew, there 
Was a very considerable gas scare two or three years ago, when 


the electric light came to the front. He believed in electricity, 
and that the electric light must become the light of the future. 
His impression was that there was a dawn of greater prosperity 
both in the East and in America. And when the cycle of good 
times came nothing would benefit in greater proportion than the 
telegraph systems with which they were connected. At the Berlin 
Conference their interests were looked after by himself and Mr. 
Fuller. That was a very important gathering ; all the Powers of 
Europe, and nearly all important Colonies, were represented. The 
interest of submarine telegraphy was larger in value than the 
whole of the mn, m4 hic land-line systems of Europe; but at that 
conference they no vote. They were allowed to speak, to 
argue, to bring all their facts to bear upon the different represen- 
tatives. But he might say that while there was a strong deter- 
mination cn the part of the Minister of Posts and Telegraphs at 
Berlin (Von Stephan, a very intelligent and a very powerful man), 
to do for telegraphy what he had done, and done successfully, in 
the universal postal system, he found it would not answer. Had 
he carried his point it would have made a great difference in sub- 
marine telegraphy. Whether it was through their strong position, 
through the representations they were enabled to make, or not, 
they held their position, and he believed they left the Berlin Con- 
ference with the submarine cables in a better position than they 
had ever before occupied. Mr. Jackson had good-humouredly 
referred to his losing his seat. He had had no idea that he 
was going to lose it; but he might tell them honestly that he had 
never lost anything with so little regret. He had got to that 
period in life when there was no necessity for ambition in that 
direction ; things had been going rather fast lately, and he had 
not been disposed to follow. He felt that he could not consistently 
have followed the party in some of the extreme views recently put 
forward, and therefore he was perfectly satisfied as things were. 
With regard to Mr. Cuff’s query, the volume of traffic between 
this country and America was less last year than in that previous. 
That was easily accounted for: they all knew that America had 
been passing through a very severe commercial crisis ; some of the 
greatest houses had been shaken to their very foundation, and the 
result of the clearance in America would, he believed, looking tothe 
American character, be renewed action, renewed enterprise, and 
that result must tell upon the telegraph system. ‘Therefore he 
looked to an increase of traffic in the Atlantic, and had nodoubt 
they would have their share of it. 

The resolution approving and adopting the report was then put 
and carried. 

Mr. Jackson moved a vote of thanks to the chairman and the 
directors. 

Mr. Griffith seconded, and the vote was unanimously accorded, 

The Chairman suitably acknowledged the compliment paid him, 
and brought the meeting to a close. 


The Western and Brazilian Telegraph Company, 
Limited, 


On Thursday last, Mr. Andrews (one of the directors) presided 
at the 13th ordinary general meeting of the shareholders, at 
Cannon Street Hotel. 

Mr. R. M. Cunningham, secretary, having read the notice con- 
vening the meeting, 

The Chairman said: Gentlemen, in the absence of Sir Henry 
Wolff, the directors decided to rotate the chair amongst them- 
selves, and it is owing to that that I am in the chair to-day. 
However, the duty which I have to perform is not altogether a 
disagreeable one, because I have to draw your attention to a more 
satisfactory state of things, I am pleased to say, than it has been 
our fortune to experience for some time. You will all of you have 
noted, no doubt, that the revenue for the year ended September, 
1885, is not a low one, showing a great increase upon the revenue 
of the previous year and the year before that, and it is, in fact, 
the largest revenue that the company has ever earned since the 
beginning of its business. We should have had a better state- 
ment to lay before you but for the adverse condition of the ex- 
change in Brazil, in consequence of which the company has 
suffered to the extent of £10,000. I am afraid, for the present, 
there is no remedy for that state of things. We have earned 20 
per cent. more money, not only without any addition to the work- 
ing expenses of the company, but with an actual diminution in 
them of £1,700. There are some gentlemen here who have not 
been in the company from its commencement, and who are un- 
aware of the peculiar expenses that existed when this board took 
office. You had then a spinal cord, if I may so call it, 3,700 miles 
long, and of this no less than 2,700 miles were diseased ; you had 
an old unsuitable type of strand cable. The effect of that was the 
necessity for keeping the ships upon the spot in case of needed 
repairs. It was the cause of constant breakages to our lines and 
imperfect working, and consequently small revenues. The pre- 
sent directors were brought in as doctors to cure that state of 
things if they could. They had not the Bank of England at their 
backs, as you know, and they had to proceed by degrees. The 
system has been improved by degrees, as their work has gone on 
by degrees, and at present we have reached a very satisfactory 
position, when we can really see the end of this business. We 
have renewed all that bad stuff, 2,700 miles—no less than 85 per 
cent. of the whole length. Now, that has been done without 
asking for additional capital, or without going to anybody outside 
to water what there was. It has been done by the patience and 
encouraging aid which the shareholders have given to the 
directors. ‘The 15 per cent. which still remains to be renewed 
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extends to about 400 miles. The ship is out with 200 miles on 
board, with the object of substituting that for the length of bad 
cable which may still exist on the revenue-earning portion of the 
cable. Of course the directors have considered the condition of 
the ships. We think we can do with a different class of ship, and 
we think we shall see our way presently to reduce expenses under 
the head of shipping. There is a diminution, you will observe, 
this year, as compared with last, of £950. The outcome of the 
legacy that was left to us will be in a year or two represented by 
sheathed cable all the way. Of course we could not have done this 
work ulso without something in addition to the support which the 
shareholders gave us, and that was a renewal fund, which came 
to hand at the right moment. I hope the shareholders will 
always back up the board of directors to have a renewal fund. 
The shareholders may depend upon it that the directors do not 
recommend more money to be placed to the reserve than they 
think is absolutely necessary. There is another matter, which is 
a delicate one, but which I ought perhaps to refer to. Some share- 
holders are aware that recently certain exchanges of ideas have 
taken place between this company and the authorities in Brazil, 
and other parties interested in the cable communications between 
this country and Brazil, with a.view to some sort of arrangement. 
There has always been, I think, a state of more or less suspended 
negotiation between us and these interests. There are no positive 
propositions. The interests are exceedingly complicated, and the 
whole arrangement, if any arrangement should come out of it all 
(which you must not understand me as saying I believe will be 
the case), but the whole arrangement would be exceedingly 
difficult to bring about, although there is no doubt that it might 
be brought about. I think you will be satisfied when the result 
of the negociations is known, that the directors have done their 
best for the company. We have very little more to say now, 
except to draw your attention to the present position of the com- 
pany. The present position is a nearly-completed metal-covered 
cable the whole distance ; the probability of lessened expenses ; 
the certainty of a largely increased revenue which we put before 
you; and the further certainty and presence of the declaration of 
a dividend of 2} per cent. Ihave nothing further to do except to 
move “that the report and balance-sheet to the 30th September, 
1885, be and the same are hereby approved and adopted.” 

Mr. H. Weaver (one of the directors) seconded the motion. 

Mr. Guesdon said he should like to know who were the 
tenderers for the new cable, and whether the tender accepted 
was the lowest or not ; and if the lowest tender was not accepted, 
the grounds upon which it was refused. Was the £1,500 still 
divided amongst five directors, because he did not think Sir H. Wolff 
could be present much. With regard to the negociations, he 
thought action should have been taken earlier. 

The Managing Director (Major Wood): I took action in this 
matter as soon as I knew of it. 

Mr. Guesdon asked, further, whether the negotiations were 
between the Brazilian Government and this Government, and he 
wanted to know whether there was anything of advantage to the 
company likely to come out of these negociations. 

Mr. Swinton thought the shareholders all agreed that the 
expenses of that company were extravagant, and he indorsed the 
opinion of Mr. Guesdon, that a great deal of information was 
needed upon the matters to which he had alluded. He thought 
it was extravagant to spend £7,000 in home expenses. If £1,500 
was considered only an adequate amount for the directors’ 
services, they might reduce the number of directors, and then he 
thought £1,000 a year would be ample for fees. 

Mr. Pain enquired if the board intended to fill the vacancy 
caused by the permanent appointment of Sir Henry D. Wolff in 
India. Would they, if they filled that vacancy, ask the share- 
per sy to nominate someone, or would they elect someone them- 
selves 

The Chairman: As to the negociations that are going on, I 
need scarcely say that the directors in their position as your 
representatives, can do nothing to commit you to terms, without, 
not merely coming forward to consult you, but without sub- 


mitting to you the whole terms and being ruled by, and — 


having to act upon, the decision that you come to. Mr. 
Guesdon asked whether we had gone by the process of 
tender for the new cable. We have, and we have been 
enabled (fortunately the tenderers have been respectable and 
solvent people)—we have been enabled to accept the lowest tender. 
With reference to the expenses of administration, Of the £7,000, 
£1,500 of this was on account of circumstances of an entirely 
exceptional character, which would not be coming forward again. 
One gentleman regrets that we have not given a larger dividend ; 
another gentleman objects that the directors’ fees are excessive. 
The gentlemen of this board had nothing to do with the inception 
and carrying out of this company. They have had to deal with 
a state of things of which the shareholders appeared originally to 
have approved, and which bore within them the very seeds of 
disaster. In fact, if you had not had the present board, which 
you elected to undo the mischief of its predecessors, I think the 
probability is that the company would have ended its transactions 
in a very disagreeable place. 

Mr. Swinton suggested that they should have only three direc- 
tors instead of five. He thought that three would do the work as 
well as the present five, especially as one was absent very fre- 
quently. 

The Solicitor, replying for the chairman, said that the salary 
of the directors and their number were fixed by the articles of 
association; and the shareholders should have made themselves 
acquainted with those facts when they took shares. The number 


could be reduced by special meetings of the shareholders for that 


urpose. 

After some further remarks, the chairman put his motion, 
which was carried; and Messrs. William Stratford Andrews and 
D. H. Goodsall having been re-elected directors of the company, 
the latter gentleman took occasion to suggest that the whole 
matter of getting the money back from the promoters of this 
company should be dropped. He believed that had it not been for 
the presence of Mr. Cunningham (the secretary) and Major Wood, 
this company would have gone into liquidation. | 

Mr. J. Weise having been re-elected auditor of the company’s 
accounts, the proceedings, which had lasted about two hours, 
terminated. 


Brazilian Submarine Telegraph Company, Limited. 


Lorp Moncx presided on Thursday last week at an extraordinary 
general meeting of the members of this company, held at the 
Cannon Street Hotel, for the purpose of considering, and if 
thought fit approving and confirming, an agreement made between 
the Lords Commissioners of Her Majesty’s Treasury of the one 
part, and the Eastern Telegraph Company, Limited, and the 
Brazilian Submarine Telegraph Company, Limited, of the other 
part, being an agreement for the establishment of submarine tele- 

aph lines between St. Vincent (Cape de Verde) and certain 
British possessions on the West Coast of Africa, and arrangements 
with other companies incidental thereto, and authorising the 
board of directors of the Brazilian Submarine Telegraph Company 
to give effect to such agreement and arrangements, and raise and 
apply moneys of the company for the purposes thereof. 

Mr. Richard Collett, Secretary, having read the notice conven- 
in hong meeting, 

he Chairman called upon the solicitor to the company to 
enumerate some of the provisions of the agreement, which was 
signed on the 19th inst. It specified that the cable in question 
was to be laid by the 19th August, 1886, the company to connect 
it with their old line at St. Vincent, and that Her Majesty’s 
Treasury should from the completion of the cable pay during the 
20 years succeeding an annual sum of £19,000 as subsidy; and 
there was also provision made for the payment of the subsidy 
during periods of repairs. The agreement was not to be assigned 
except to a company who would be able to fulfil the require- 
ments of the agreement. There was also another provision for the 
Government taking possession of the line in case of war, by paying 
compensation. 

The Chairman then said: Gentlemen,—We have asked you to 
come together to-day in order to get your assent and sanction to the 
agreement which has been outlined to you by Mr. Chapman. It 
is virtually an extersion of our system of telegraphs. This 
matter has occupied the attention of, and given a good deal of 
labour and trouble to some members of your board for nearly 
three years. We understood, some time in 1883, that it was the 
intention of the Government to connect the settlements on the 
West Coast of Africa by telegraph with England, and as the most 
convenient—and, indeed, unless an independent line of telegraph 
were made—the only way of communication with them by means 
of existing lines was through our system, we were deeply in- 
terested in seeing that no stranger got hold of the communication. 
We have been continually in communication with the Government 
for more than a year on the subject. It was referred to a com- 
mittee consisting of Sir James Anderson, Mr. Broderick, and Mr. 
Fuller, to conduct the negociations in connection with the 
members of the Eastern Telegraph Board. You will see the 
reason for that, because the Eastern Telegraph cable, in point of 
fact, constitutes a portion of our system. Our telegrams only 
depart. from Lisbon; and we cannot send any messages from 
London which are going to St. Vincent, or Madeira, or Brazil, 
without sending them through the Eastern Telegraph Company 
from England to Lisbon. Therefore, the Eastern Telegraph Com- 
pany, equally with ourselves, are interested in securing tele- 
un pry communication with West Africa. Well, after a great 

eal of negociations, about two months ago we came to an agree- 
ment with the Government that they would give us an annual 
subsidy of £19,000 for 20 years to complete the communication 
with Bathurst and St. Vincent, and the different British settle- 
ments southwards of the Niger and the Cameroons. Having com- 
pleted that arrangement, we then considered the best way of 
carrying it out; we came to a conclusion with our friends of the 
Eastern Telegraph Board that we would form a new company, in 
which the Eastern, our own, and the Telegraph Construction and 
Maintenance Company, should be allies ; and that it should be an 
independent company, because none of the three commands the 
whole line, and could not work it without introducing into the 
management of their own concerns an independent person, which 
would not be convenient. I should state that all the traffic of the 
new line is to be conducted through our office, and that our 
managing director is to be managing director of the new line, so 
that we shall have the control of the business, although the board 
which manages that business will consist of members who are not, 
properly speaking, members of the Brazilian Board. You will 
recollect that our system starts from Lisbon. Our first station is 
at Madeira, and our second great station is at St. Vincent, from 
which this new line of telegraph is to set out. Therefore, every 
message that goes to the West Coast of Africa must necessarily 
travel over these two sections of our line. Under the arrange- 
ment we have come to, we shall have one-third of the net earnings 
of this new line itself. That being the case, we come to the 
manner in which the money is to be got. It is proposed that we 
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and our partners, the Eastern Company and the Telegraph Con- 
struction Company, should what is called “finance” this new 
company—that we should provide them with the amount of their 
capital, and that that amount we should raise by debentures on 
our own property, to the extent of one-third portion on the part 
of each—one-third from the Eastern, one-third from ourselves, and 
one-third the Telegraph Construction Company. But it is not 

roposed—and we have acted under the best financial advice—it 
is not proposed to raise by share capital the whole of the cost of this 
line. You will recollect that this new company is to have a subsidy 
for 20 years of £19,000 a year; and we propose that the balance of 
the cost of the cable, beyond the share capital to be raised, which 
will be equally divided between the three companies, and will 
amount to £75,000 each—the balance of the necessary cost of the 
cable beyond that will be raised by debentures of the new company’s, 
secured in the first instance by the subsidy of £19,000 a year, and 
secondly by the whole of the property of the company, and will be 
guaranteed by the three allied companies. The subsidy is amply 
sufficient, if paid for 20 years, to raise the entire amount required, 
and to provide a sinking fund for its payment. If we let in any 
stranger it is probable the line would be prolonged to Brazil, and 
a competition dangerous to our interests would arise. There is 
one other matter, which does not affect this transaction that I 
know of, but I think it right to bring it before your notice. When 
we proposed to duplicate our cable, at the first meeting, I recol- 
lect that we told you that we should have to raise £250,000 by 
debentures to supplement our renewal fund in the duplication of 
the cable, and the duplication was entered into on that supposi- 
tion. Fortunately we were able to duplicate the cable, and had 
only to raise £150,000 to do so. So that, after paying your share 
of the new cable, you will be £25,000 better off than you expected 
to be after renewing the Brazilian cable. The Chairman then 
moved, “ That the agreement submitted to this meeting, dated 
the 19th January, 1886, and made between the Lords Commis- 
sioners of Her Majesty’s Treasury of the one part, and the 
Eastern Telegraph Company, Limited, and the Brazilian Subma- 
rine Telegraph Company, Limited, of the other part, with re- 
ference to the establishment of submarine telegraphic communi- 
cation between St. Vincent (Cape de Verde) and the British 
possessions on the West Coast of Africa, be and is hereby 
approved and contirmed ; that the arrangements proposed by the 
board for transferring the said agreement to the African Direct 
Telegraph Company, Limited, and the subscription by this com- 
pany of a sum not exceeding £75,000 to the share capital of that 
company, and the raising of the amount required for such sub- 
scription by the issue of debentures of this company, be also 
approved and adopted, and that the board be authorised to do all 
such things as they may deem necessary or expedient on this 
company’s behalf to give effect to the agreement and arrange- 
ments aforesaid.” In concluding, Lord Monck intimated that 
they had acquired landing rights from the Portuguese Govern- 
ment, so that there was no physical difficulty in the way of their 
carrying the agreement into execution. 

Sir James Anderson seconded the resolution. 

Mr. Griffith wished to be informed of the length of the cable, what 
was the entire amount of capital to be raised, and what amount 
of money was to be paid for the cable. They would have £75,000 
worth of shares thrown upon them. Would it not be possible to 
offer them to the shareholders of the Brazilian Submarine Com- 
pany at par, or some other price of advantage alike to the share- 
holders and the company? It would not then give the directors 
overwhelming power ; and, as they would then have some money, 
they might be enabled to offer the 4 per cent. debentures at a 
better price. He would also like to know whether the 4 per cent. 
debentures lasted for only 20 years or longer. 

Mr. Geo. Barham pointed out that the Eastern Telegraph Com- 
pany, which carried the traffic about one-twentieth of the entire 
distance, was nevertheless to be paid the same as the Brazilian 
Submarine—one-third of the net earnings. 

Mr. Blewett: Is it not a fact that we have already a cable from 
St. Vincent to Bathurst ? 

The Chairman: Yes; that is ours. 

Mr. Blewett said that cable had been laid by another company, 
but he took it that the Brazilian would purchase that, in order to 
get rid of competition. 

The Chairman, in answering the various questions, said the 
total distance this new cable will cover will be 3,117 miles. The 
total capital required for the new company stands—share capital, 
nominally £300,000 ; practically we expect that the whole work 
will be done for about £460,000, of which £250,000 will be pro- 
vided by debentures of the new company, and the balance, 
£210,000, in shares. The nominal share capital is to be £300,000, 
but we expect that it will be done for £210,000. That is the esti- 
mate we have made upon the best advice that we could obtain. 
With reference to offering the shares to this company at par, I 
do not see what advantage it would be to the company. The 
shareholders are the owners of the shares ; whatever profit there 
is will be carried to the credit of the company, and the credit of 
the company means the credit of the shareholders. . There will be 
debentures issued of this company at 5 per cent. These will first 
be offered to the shareholders of this company. 

Sir James Anderson said that the Eastern Company owned the 
whole of the share capital of the East African Company, and the 
Brazilian had two cables to Lisbon and were likely to have more. 
They did not care to have strangers coming in without their 
having something to say for maintaining the Cape business. 

The Chairman then put the resolution, which was agreed to, 
and the proceedings ended. 


The Lancashire Maxim-Weston Electric Company, 
Limited (in Liquidation). 


Tue liquidators of this company, Messrs. Thomas Whitworth and 
John Brown, called a meeting of the shareholders, which was held 
at the Cannon Street Hotel, on Thursday, the 21st inst., for the 
purpose of laying an account before them, showing the manner in 
which the winding up has been conducted, and the property of 
the company disposed of. The liquidators presented the follow- 
ing report to the meeting:—The liquidators were appointed at 
the extraordinary general meeting of the company, held on the 
12th March, 1884, with the understanding that the whole of the 
company’s assets and liabilities should be transferred to the 
Maxim-Weston Company, under the 161st Section of the Com- 
panies Act, 1862. Meetings authorising this proposal were held 
on the 26th May and 10th June, 1884, Put on the 14th July the 
Maxim-Weston Company declined to carry out the transfer in 
consequence of legal objections. 

No alternative was therefore left to the liquidators but to 
realise the assets and distribute them among the creditors. The 
accomplishment of this has been attended with great difficulties. 

The actions which had been pending against Messrs. Harding 
and Dadson for unpaid calls were at length brought to a satisfac- 
tory compromise (19th February, 1885), on terms which are de- 
tailed in the balance sheet. The late company’s solicitors 
instituted proceedings to obtain their costs which had been in- 
curred on these actions previous to the liquidation, amounting to 
£160 19s. 10d in full, which necessitated a change of legal 
advisers, and which resulted in their taxed costs being allowed by 
the Court on the 29th April, 1885. 

The claim of the Maxim-Weston Company for £10,000, remain- 
ing unpaid on the price of the concession, was allowed by Vice- 
Chancellor Bacon on the 12th June, 1885. 

The decision of the Court was also obtained in July, 1885, with 
respect to the item of directors’ fees, amounting to £1,279 16s. 6d. 
Admiral Sir E. A. Inglefield and Earl De la Warr having put ir 
a claim for their proportion of this amount, viz., £639 18s. 3d., 
they were perm'tted to claim the dividend on £28 7s., which 
amounted to £4 17s. 11d. 

We regret that the sale of the concession which was ordered by 
the Court on the 12th June, 1885, should have produced so dis- 
appointing and insignificant a return, and can only account for 
this extremely unsatisfactory result and for the loss on the 
realisation of the plant, by the depreciation in the value of all 
electric properties during the last two or three years. 

Mr. Whitworth presided, and briefly explained the circum- 
stances which had led to so prolonged a liquidation, after which 
a resolution approving the action of the liquidators was moved 
and agr There were only three or four shareholders 
present. 


Cuba Submarine Telegraph Company, Limited. 


THE report of the directors for the half-year ended December 31st 
states that the gross receipts, including the balance brought from 
last account, amounted to £14,966, and the gross expenditure 
(including the half of the annual payment on account of the 1881 
cable, and the amount expended on cable repairs) to £6,325. The 
dividend on the preference shares will absorh £3,000, and leave 
£5,641, out of which the directors recommend a dividend on the 
ordinary shares at the rate of 7 per cent. per annum, tax free, £41 
being carried forward. The sum of £1,920 has been charged to the 
reserve fund, being the balance of the payment made to the con- 
tractors as per contract on the shipment and laying of the 
Cienfuegos-Santiago cable in 1881. The total payments in 
respect of this cable now amount to £21,252, all of which has been 
provided for out of revenue, leaving only £3,750 per annum pay- 
able for the remainder of the period, viz., to February 17th, 
1893, subject to the continuous working of the cable. The fund 
in the hands of the company on account of the contractors towards 
meeting any repairs now amounts to £4,902. 


Anglo-American Telegraph Company, Limited,—At 
a meeting of the board of directors of the Anglo-American Tele- 
graph Company, Limited, held on Friday, the 22nd inst., it was 
resolved (after placing £25,000 to the credit of the renewal fund 
for the quarter ending 3lst December, 1885), to recommend to the 
proprietors at the next half-yearly general meeting of the com- 
pany, to be held on the 5th February next, the declaration of the 
following dividends :—1. A balance dividend of 10s. per cent. 
upon the ordinary consolidated stock for the year ending 31st 
December, 1885. 2. A balance dividend of 20s. per cent. upon the 
preferred stock for the year ending 3lst December, 1885; both 
payable on the 6th February next, less income tax. After paying 
the foregoing dividends there will be a balance of about £4,000 to 
be carried forward to the next account. The above dividends, 
together with those already paid, will amount to £1 5s. per cent. 
on the ordinary consolidated stock, and £2 103. per cent. on the 
preferred stock, for the year 1885. 


The Brazilian Submarine Telegraph Company, 
Limited.—This company gives notice that the coupons on its 
five per cent. debentures, due 30th instant, will be paid on and 
after that date, at the Alliance Bank, Limited. Coupons must be 
left three clear days for examination. 


German Union Telegraph and'Trust Company, Li- 
mited.—An interim dividend of 5s. 9d. per share was payable, 
free of income-tax, on the 20th inst. to shareholders registered oh 
the 15th inst. 
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TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the weck 
ending January 22nd were 19,450, cheer deducting the fift of the gross 
receipts payable to the London Pilatino-Brazilian Telegraph Company, Limited. 


The Brazilian Submarine Telegraph Company, Limited. The reccipts for the week 
ended January 22nd were £3,091, 


CORRESPONDENCE. 


Secondary Batterics. 


Some time back you did me the honour to publish 
a letter respecting secondary batteries. The point 
dealt with was: *“ Do the E.P.S. positive plates sul- 
phate with overcharging ?” My experience led me to 
answer in the affirmative. Experiments have been 
continued, and always with the same resuli, but I have 
found that the sulphating is not due to overcharging 
directly, but indirectly through the bad form of sepa- 
rators employed, being India-rubber blocks on which 
powder may settle. When the process of overcharging 
is carried on, much gas is given off, which disintegrates 
the surface of the plates, and the powder and scale, 
instead of falling to the bottom of the cell, which 
would do no harm, remain in considerable quantities 
on these India-rubber blocks, and thus a continua! dis- 
charge ensues in the cell itself. In time, this becomes 
very large, it being impossible to keep such a cell 
charged to a maximum, and the plates sulphate. Hence 
this trouble, and an important one, might be com- 
pletely. remedied by making the separators rubber 
slips running top to bottom, and, therefore, with no 
ledge for the powder to settle on. 

The type of plates used here are the “hanging” 
ones, and, without wishing to flatter the E.P.S. Co., I 
can say that every disadvantage which their earlier 
plates suffered under are now absent. There is not the 
slightest tendency to buckle, or to sulphate (except 
under the circumstances mentioned), and they retain 
their charge well. 

If only better separators could be employed, nearly 
perfection would be attained. Of course, the limit of 
charging and discharging current is a disadvantage, but 
it is not an easy matter to remedy this with a small 
area of surface on or in the plates. ‘To avoid straining 
the cells, arrangements are in use rendering it practi- 
cally impossible to charge or discharge too fast. 


4-Pole Dynamos. 


For a few words on the advantages of 4-pole dynamos. 
More than 4 poles complicate a machine, unless very 
large, and tend to induce currents of a wasteful nature, 
and, therefore, these remarks are restricted to dynamos 
with 4 poles. | 

1. They run slower, because the armature must have 
a considerable diameter in order to apply the 4 poles. 

2. They are cheap to make, because the work is 
much the same as in a 2-pole machine, and the weight 
of the magnets, being divided, they are easier to handle 
during manufacture. 

3. Because they are capable of better ventilation. 

4, And, as a consequence, the density of current in 
the armature wire may be greater, lightening the 
weight of the armature and making its resistance 
lower. 

». Consequently, such a machine will have a good 
efficiency (if well proportioned in other respects). 

6. By altering the F.M. wires so that the machine shall 
become a 2-pole one, raising one pair of the brushes, 
and the speed as before, half the current at twice the 
E.M.F. may be obtained. For some purposes this is 
useful. 

In any case, the advantages of a 4-pole machine over 
a 2-pole, as generally now made, are chiefly of a me- 
chanical nature, and for lasting power it is this which 


requires attention, for it appears to me that the electri. | 
cal part was perfected years ago, and all progress hag 
gone in the mechanical direction ever since. 
David Salomons, 
Broomhill, Tunbridge Wells, 
January 25th, 1886, 


The Bell Telephone Patents. 


I herewith send you the decision of the Secretary of 
the Interior as to the propriety of having the legality 
of the Bell patent investigated by the Attorney-General 
of the United States, who then, if in his judgment a 
prima facie case be made out against its validity, may 
institute legal proceedings before one of the Federal 
courts to vacate said patent. 

The effect in the United States of the vacating the 
Bell patent cannot well be judged of. It may result in 
establishing Elisha Gray as the inventor of the speak- 
ing telephone under his caveat of 15th February, 1876, 
or it may happen that the telephone will be free to the 
public so far as the principle of it goes, leaving patentees 
their rights to their respective inventions. I have 
not changed the opinion I have so often expressed in 
my letters to your excellent REVIEW, and still main- 
tain that Bell was not the inventor of the speaking 
telephone, but that Reis was the first inventor who 
constructed speaking telephones. I do not claim for 
Reis that he made an efficient commercial instrument, 
but the instruments he made contain a!l the elements, 
both scientific and mechanical, necessary in a speaking 
telephone. I hold, however, my opinion that Bourseul 
in 1857 described an efficient telephone, but he never 
made one, so far as I have learned. 

Bell, no doubt, has a just claim to the use of an undu- 
latory current in a telephone, unless the liquid trans- 
mitter of Gray’s caveat be held valid. 

That great bugbear in telephones, the undulatory 
current, is, no doubt, serviceable in the telephone ; but 
I hold that an intermittent current produces better 
results, for the obvious reason that the variations of 
the strength of the current are very much greater than 
can possibly be the variations of the strength of an 
undulatory current. I am of opinion that the use of 
the undulatory current in the telephone arises from 
the difficulty of making an instrument which will 
cause makes and breaks in the circuit sufficiently 
rapid. That articulate speech can be produced by 
intermittent impulses of electricity has been demon- 
strated by Professor Cross, of Princeton College, and 
by myself. 

I will add, also, that I have had made several 
transmitters, some with platinum contacts, some with 
carbon contacts, some with carbon and platinum 
contacts ; and they have been working for the past six 
months, the articulation being clear and distinct, and 
the tone loud. The makes and breaks are produced by 
the action of the speaker’s voice on a tympan. The 
platinum points give the best results. 

What will be the effect upon the Bell patent in 
England if the Bell patent be declared void in the 
United States? The U.S. patent was issued March 
7th, 1876, and Bell’s English patent filed December 
9th, 1876, 

Unless the Patent Act of 1873 has repealed that part 
of the old Act which declared a patent taken out in 
England subsequent to the taking out of the same 
patent in a foreign country to be void when the foreign 
patent became void, then Bell’s English patent must 
fall from the date of the voidance of the patent in the 
United States. 


| W. C. Barney. 
New York, January 15th, 1886. 


The Commercial Efficiency of Incandescent Lamps. 


I have read with great interest your article on the 
“Commercial Efficiency of Incandescent Lamps,” in 
last Friday’s issue. During the last four years I have 


| 

| 

| 

| 

| 


the 
in 
Ave 


JANUARY 29, 1886.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


109 


made a large number of tests of all the incandescent 
lamps I could get hold of: and have recently been 
comparing them by means of a similar formula to that 
given in your article, but with this difference, the first 
part of my formula gives the efficiency with no regard to 
e 
746 


second part gives the life and price combined oF x ‘ 


price, thus, (using the same letters as in yours), the 


the whole expression being (; 16) + ( CP X -). 

Another point of difference is the price per H.P. 
per hour. This I took for purposes of comparison at 
ld. instead of about 2}d. as in the American tests. 
This, of course, makes a very great difference in the 
ultimate results obtained by the method I used and 
that used in your article last week ; but the general 
conclusions to be drawn from both methods do not 
differ, viz., that the best commercial lamps are not 
those that have the highest efficiency, but rather those 
which have the longest life; the best efficiency for 
ensuring a long life witl reasonable economy being, 
according to my results, about 3°4 to 3°6 W. P. C. 

I have found that a quick way of comparing lamps is 
to try what is the highest potential they can bear before 
breaking, noting the efficiency at the same time. The 
best lamps will bear from twice to two and a half 
times their normal E.M.F. This method will give the 
hardest and densest filaments the best place, as the 
quality of the vacuum has not time to influence the 
breaking point to any great extent (admitting, of 
course, that the vacuum is of the high kind produced 
by the best makers), and I think it is obvious that 
those filaments which will stand the greatest increase 
of current, should also last for the longest time; be- 
cause a dense filament will not occlude so much gas as 
a mure porous one, and, therefore, after a long run, 
there will not be so much gas driven off to diminish 
the vacuum in a lamp with a hard filament, as there 
will in a lamp with a more porous one. 

Henry Crookes. 

4, Westminster Chambers, 

Victoria Street, S.W., 
January 25th, 1886. 


Cables for the West Coast of Africa. 


In a notice dated the 12th inst. of an extraordinary 
general meeting which was held on the 21st inst. by 
the Brazilian Submarine Telegraph Company for the 
purpose of getting the sanction of the shareholders to 
a scheme for laying a submarine telegraph line from 
the Island of St. Vincent to Bathurst, Sierra Leone, 
and the British settlements southward to the Niger, it is 
stated that in order to carry out the scheme a new com- 
pany, viz., The African Direct Telegraph Company, 
Limited, has been formed, and it is intended that the 
Brazilian Submarine Company shall provide one-third 
of the capital required, 7.e., £75,000. 

At the meeting it was distinctly stated by the mana- 
ging director of the Brazilian Submarine Company 
that their company, the Brazilian, had the exclusive 
right of landing cables at St. Vincent for 40 years. 

Well, sir, I find it impossible to reconcile the 
circular and the statements of the chairman and the 
managing director of the Brazilian Submarine Com- 
pany with a paragraph which was inserted in your 
journal a few months ago, to the effect that the India 
Rubber, Gutta Percha and Telegraph Company were 
about to lay a cable for the West African Telegraph 
Company for the purpose of uniting the Cape Verde 
Islands with various points along the West Coast of 
Africa, and on to the Spanish National Submarine 
Telegraph Company’s system at St. Louis, Senegal, 
under concessions granted by the Portuguese and 
French Governments ; and in the second paragraph 
which also appeared in your journal, it was stated that 


the steamer Silvertown left Greenhithe on October the 


10th to lay the said cable, and that Captain E. Vascon- 


cellas accompanied the expedition as representing the 
Portuguese Government. 

Is it therefore possible that the Portuguese Govern- 
ment has given the Brazilian Submarine Company the 
exclusive right of landing cables at St. Vincent for 40 
years, and also granted a concession to the West Coast 
of Africa Telegraph Company to do likewise ? 

It is rather remarkable that no mention whatever 
was made either in the circular convening the Brazilian 
Company’s meeting, or by the chairman of the meet- 
ing, of the cable which has already been laid between 
St. Vincent and Bathurst for the West African Tele- 
graph Company. The chairman, however, admitted, 
when questioned on the subject, that the new company 
will purchase this cable. One, then, may naturally ask 
why this important information was omitted from the 
circular and not vouchsafed by the chairman at the 
meeting. 

Another difficult point to comprehend is why, if the 
scheme is to be such a good thing for the Brazilian Com- 
pany, that company allowed other companies, viz., the 
Eastern Telegraph Company and the Telegraph Con- 
struction Company to share two-thirds of the sweets. 
The Eastern Company have no interest nearer than 
Lisbon, and the Construction Company no direct 
interest, so far as I know, in the cables already laid. 

It seems to me that the Brazilian Submarine Tele- 
graph Company has, notwithstanding their exclusive 
right to land cables at St. Vincent, permitted the West 
African Telegraph Company to lay a cable from St. 
Vincent to Bathurst, and then formed another com- 
pany, viz., the African Direct Company, in order that 
they may purchase the cable, the other three com- 
panies herein named finding the capital for that purpose ; 
thus it will be observed that five companies are 
involved in this cable scheme for the West Coast of 
Africa, viz., the West African Telegraph Company, 
the African Direct Telegraph Company, the Eastern 
Company, the Telegraph Maintenance and Construc- 
tion Company, and the Brazilian Submarine Telegraph 
Company, the last four of which are represented as 
near as possible by the same directors. 

It is requisite, I think, that the shareholders in the 
companies concerned should know the facts in order 
that they may be able to discuss them at the next 
general meeting. ; 

I beg to inclose my card, and subscribe myself, 


A Brazilian Submarine Telegraph Shareholder. 


Dynamos and Domestic Electric Lighting. 


Sir David Salomons has written to you an interesting 
but I think somewhat misleading letter on the above 
subject, and as you have referred to it as worthy of the 
close attention of your readers, I trust you will permit 
me to point out to them some facts which might other- 
wise have escaped their notice. In the first place the 
thanks of all dynamo makers, as well as users, are due 
to Sir David for the clear way in which he has shown 
that much trouble and annoyance can be avoided by 
ordering dynamos of ample size for their work ; but I 
think he goes rather too far in recommending such a 
gigantic dynamo as that he describes as a suitable size 
for his work. Sir David, as is well known, has a 
splendid installation of electric light machinery. He 
has several dynamos made by various makers, and as 
he has aimed at possessing the most perfect specimens 
of each class, he has from time to time exchanged his 
machines for those of later and more improved patterns. 
Sir David’s requirements apparently are from 100 to 
120 amp. at 130 v., at the terminals of the machine, 
which must be shunt wound. The unsatisfactory 
results he mentions as obtained from the dynamo he 
first got from us, is simply due to the fact that he was 
using only the shunt coils of a compound wound 
machine, originally designed to give 100 v. only, at the 
terminals, at its normal speed. In addition to this, the 
bearings heated on account of the failure of a new 
method of lubrication first tried by us on this machine, 
and which we have since discontinued. All Sir 
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David’s remarks, therefore, as to the heating of bear- 
ings, &c., are somewhat beside the mark. We have 
now arranged for the exchange of this machine fora 
slower speed one, properly designed for the work, and 
we shall be much surprised to hear that it is in any 
respect inferior to the Elwell-Parker machine described, 
although it is only about half the size and weight. 

Messrs. Elwell-Parker’s dynamo,. weighing 3 tons 
6 cwt., has been more particularly described in a com- 
munication addressed to one of your contemporaries. 
Its full load appears to be 182 ampéres. As Sir David 
works it at an output of 100 amps., this was little 
more than half its output. This fully accounts for the 
favourable results as to cool and easy running, fixed 
position of lead of the brushes and high electrical effi- 
ciency ; but with due deference to Sir David, we must 
submit that 100 amps. and 130 v., is a ridiculously 
small output for such a large, heavy, and consequently 
costly dynamo. We, ourselves, make one which 
weighs 3 tons only, and when worked at the same 
speed, gives 480 amps. by 130 v. ; therefore, when half 
loaded, and therefore worked on equal conditions with 
Messrs. Elwell-Parker’s, it gives rather more than 
double the output, and, we may be permitted to believe, 
with at least equal results as to economy and satisfac- 
tory running. 

All correspondence seeking to claim pre-eminence for 
the goods of any one maker, is of necessity wearisome 
to your readers. We are sure that there are several 
other makers of dynamos who can honestly claim for 
their machines highly satisfactory results, but in the 
absence of competitive trials, the public must remain, 
to a certain extent, in the dark. Our principal object 
in writing to you is to show the great desirability of 
such competitive trials. Those carried on for several 
years by the Royal Agricultural Society, produced the 
happiest effects in improving the portable steam- 
engine, and I, for one, have always looked forward io 
the day when some public body, such as the Society of 
Arts, would be spirited enough to initiate a series of 
such competitive trials. Those carried out by the 
Franklin Institute in America, can, with some modifi- 
cations, serve as a model for our guidance. 

As a firm, we consider the question of competitive 
trials to be of such importance, that we should be pre- 
pared to contribute £50 towards the expense of carrying 
them out. 

I have more to add on this important matter of com- 
petitive trials, but as my letter has already reached an 
inconvenient length, with yonr permission I will 
reserve my further remarks for another week. 


R. E. Crompton. 
London, January 26th, 1886. 


Efficiency per Pound of Copper. 


I have maintained, on several occasions, that one of 
the most hopeful signs of the times, bearing upon the 
future of electrical engineering, is the great interest 
which many gentlemen of means and position are 
taking in the practical application of the science; an 
interest which has led them not only to give their time 
and money, as to a hobby, but to acquire a practical 
acquaintance with the working of electrical apparatus 
that many electrical engineers would do well to 
emulate. 

I am pleased, therefore, to find Sir David Salomons 
setting his face against the parrot-like phrases that are 
so common. I think, however, he is hardly just in 
supposing that all dynamo manufacturers are striving 
after the false economy he indicates. 

So far as I remember, Mr. Heinrichs was the first to 
introduce the expression, “output per pound of cop- 
per,” in order to prove the superiority of his own 
dynamo. It has been used very.recently by Mr. Kapp, 
in his paper which was read before the Institute of 
Civil Engineers, to indicate the advantages of one 
particular form of electro-magnet over others. But, so 
far as I understand the matter, no dynamo manufac- 


turer, who has a proper knowledge of his business, is 
striving to reduce the weight of copper per se., in any 
given machine. What dynamo makers are striving 
after is to reduce the proportion of copper to iron in a 
dynamo of a given output. 

Iron is cheaper than copper, and, moreover, for 
almost any section of iron, the machinery required is 
not appreciably increased by a small addition to the 
size. 

As, especially in large machines, it is evident that 
the replacement of a shell of copper by a shell of iron 
of the same dimensions materially lessens the cost of 
the machine; the economy so obtained is perfectly 
legitimate, provided that in attaining this economy 
you do not sacrifice something which is of greater 
value. 

To decrease the weight of copper, simply to cheapen 
production, without putting anything else in its place, 
would be as foolish, as Sir David has rightly pointed 
out, as to decrease the strength of the working parts 
of an engine, so that it may knock itself to pieces. 

On the other hand, there are parts of engines, and of 
every mechanical appliance, to increase whose weight 
beyond a certain point, is to increase inertia without 
appreciably adding to the working strength. 

And so, in designing dynamos, it is right to increase 
the weight of copper intelligently, as, by increasing the 
size of the wire on the armature, or the length of the 
wire in the shunt coils on the field magnets, wp to a 
certain point, not.only is the heating less, but the effi- 
ciency of the machine is increased, 

But it is equally right under given conditions, as 
already indicated, to substitute a certain weight of iron 
for a certain weight of copper, if the machine so 
altered will do its work as well as before. 

We have heard from Mr. Charles Lever that in 
America they have carried this point very far, their 
dynamos being constructed with very much iron in 
field magnets, and very little wire upon them ; and the 
reason appears to be that it requires a smaller expendi- 
ture of electrical energy to generate a given amount of 
magnetic energy in iron when the latter is only slightly 
charged, or far from its saturation point, than if it ke 
charged up to, or nearly up to, its full power. 

Under these circumstances, it is easy to see that a 
real economy in construction, and a gain in commer- 
cial efficiency, is obtained by the substitution of the 
iron for the copper. 

I should like, also, to protest against the parrot-like 
use of the term “efficiency.” The true meaning of 
the term I take to be the return a consumer gets 
for the money he expends; and it is evident that 
there may be many cases where it is decidedly of 
advantage to sacrifice the efficiency of one portion of 
the apparatus in order to reduce the working cost as a 
whole. The efficiency of the whole apparatus, 
beginning at the furnace of the boiler, and ending at 
the lamp, is what ought to be considered, not the 
efficiency of one part of it, unless the rest are quite 
insignificant. And in considering the efficiency, the 
important item of attendance should not be over- 
looked. It would be the reverse of an advantage to 
Sir David if the 14s. a week saved in coal was only 
possible by the adoption of some delicate apparatus 
that necessitated constant looking after, and entailed 
an extra charge of £1 or £1 10s. for labour. 

Again, it is of very little use having a dynamo of 
high electrical efficiency if the commercial efficiency is 
low ; and further, there are many cases in which it 
might be advantageous to sacrifice both electrical and 
commercial efficiency to obtain a greater output from 
a dynamo up to a certain point, merely on account of 
the saving in the interest on the plant. 

I do not wish to know the price of the dynamo 
which has given such good results; but I should like 
to know its commercial efficiency ; and I feel sure that 
if Sir David would publish the tests he has made with 
it they would be of great interest, and he would bs 
conferring another favour on electrical engineers. 


Sydney F. Walker. 
Cardiff, January 26th, 1886. 
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